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ABSTRACT 
 
Work-related injuries and road traffic injuries are common causes of morbidity 
and are major contributors to the burden of disease worldwide. In developed 
countries, these injuries are often covered under compensation schemes, and 
the costs of administering these schemes is high. The compensation systems 
have been put in place to improve the health outcomes, both physical and 
mental, of those injured under such systems; yet there is a widespread belief, 
and some evidence, that patients treated under these schemes may have 
worse outcomes than if they were treated outside the compensation system. 
 
Chapter One of this thesis explores the literature pertaining to any effect that 
compensation may have on patient outcomes. It is noted that the concept of 
“compensation neurosis” dates from the nineteenth century, with such injuries 
as “railway spine”, in which passengers involved in even minor train accidents 
at the time, would often have chronic and widespread symptoms, usually with 
little physical pathology. Other illnesses have been similarly labelled over 
time, and similarities are also seen in currently diagnosed conditions such as 
repetition strain injury, back pain and whiplash. There are also similarities in a 
condition that has been labelled “shell shock”, “battle fatigue”, and “post-
traumatic stress disorder”; the latter diagnosis originating in veterans of the 
Vietnam War.  
 
While there is evidence of compensation status contributing to the diagnosis 
of some of these conditions, and to poor outcomes in patients diagnosed with 
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these conditions, there is little understanding of the mechanism of this 
association. In contrast to popular stereotypes, the literature review shows 
that malingering does not contribute significantly to the effect of compensation 
on health outcomes. Secondary gain is likely to play an important role, but 
secondary gain is not simply confined to financial gain, it also includes gains 
made from avoidance of workplace stress and home and family duties.  
 
Other psychosocial factors, such as who is blamed for an injury (which may 
lead to retribution as a secondary gain) or the injured person’s educational 
and occupational status, may also influence this compensation effect. 
 
The literature review concludes that while the association between 
compensation and health after injury has been widely reported, the effect is 
inconsistent. These inconsistencies are due, at least in part, to differences in 
definitions of compensation (for example, claiming compensation versus using 
a lawyer), the use of different and poorly defined diagnoses (for example, 
back pain), a lack of control groups (many studies did not include 
uncompensated patients), and the lack of accounting for the many possible 
confounding factors (such as measures of injury severity or disease severity, 
and socio-economic and psychological factors). The literature review also 
highlighted the variety of different outcomes that had been used in previous 
studies, and the paucity of literature regarding the effect of compensation on 
general health outcomes. 
 
  vi
  
This thesis aims to explore the association between compensation status and 
health outcome after injury. It addresses many of the methodological issues of 
the previously published literature by, 
i selecting study populations of patients with measurable injuries, 
ii clearly defining and separating aspects of compensation status, 
iii including control groups of non-compensated patients with 
similar injuries 
iv allowing for a wide variety of possible confounders, and  
v using clearly defined outcome measures, concentrating on 
general health outcomes.  
 
Before commencing the clinical studies reported in Chapters Three and Four, 
a systematic review and meta-analysis was performed to quantify and analyse 
the effect of compensation on outcome after surgery. This allowed a clearly 
defined population of studies to be included, and was relevant to the thesis as 
the surgeries were performed as treatment of patients who had sustained 
injuries. The study, which is reported in Chapter Two, hypothesised that 
outcomes after surgery would be significantly worse for patients treated under 
compensation schemes. 
 
The study used the following data sources: Medline (1966 to 2003), Embase 
(1980 to 2003), CINAHL, Cochrane Controlled Trials Register, reference lists 
of retrieved articles and textbooks, and contact with experts in the field. The 
review included any trial of surgical intervention where compensation status 
was reported and results were compared according to that status, and no 
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restrictions were placed on study design, language or publication date. Data 
extracted were study type, study quality, surgical procedure, outcome, country 
of origin, length and completeness of follow-up, and compensation type. 
Studies were selected by two unblinded independent reviewers, and data 
were extracted by two reviewers independently. 
 
Data were analysed using Cochrane Review Manager (version 4.2). Two 
hundred and eleven papers satisfied the inclusion criteria. Of these, 175 
stated that the presence of compensation (worker's compensation with or 
without litigation) was associated with a worse outcome, 35 found no 
difference or did not describe a difference, and one paper described a benefit 
associated with compensation. 
 
A meta-analysis of 129 papers with available data (20,498 patients) revealed 
the summary odds ratio for an unsatisfactory outcome in compensated 
patients to be 3.79 (95% confidence interval 3.28 to 4.37, random effects 
model). Grouping studies by country, procedure, length of follow-up, 
completeness of follow-up, study type, and type of compensation showed the 
association to be consistent for all sub-groups. 
 
This study concludes that compensation status is associated with poor 
outcome after surgery, and that this effect is significant, clinically important 
and consistent. Therefore, the study hypothesis is accepted. However, as 
data were obtained from observational studies and were not homogeneous, 
the summary effect should be interpreted with caution. 
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Determination of the mechanism for the association between compensation 
status and poor outcome, shown in the literature review (Chapter One) and 
the systematic review (Chapter Two) required further study. Two studies were 
designed to further explore this association and these are reported in 
Chapters Three and Four. 
 
The retrospective study reported in Chapter Three, the Major Trauma 
Outcome Study (MTOS), aimed to explore the association between physical, 
psychosocial, and compensation-related factors and general health after 
major physical trauma. The primary hypothesis predicted significantly poorer 
health outcomes in patients involved in pursuing compensation, allowing for 
possible confounders and interactions. The study also examined other health 
outcomes that are commonly associated with compensation, and examined 
patient satisfaction. 
 
Consecutive patients presenting to a regional trauma centre with major 
trauma (defined as an Injury Severity Score greater than 15) were surveyed 
between one and six years after their injury. The possible predictive factors 
measured were: general patient factors (age, gender, the presence of chronic 
illnesses, and the time since the injury), injury severity factors (injury severity 
score, admission to intensive care, and presence of a significant head injury), 
socio-economic factors (education level, household income, and employment 
status at the time of injury and at follow-up), and claim-related factors 
(whether a claim was pursued, the type of claim, whether the claim had 
settled, the time to settlement, the time since settlement, whether a lawyer 
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was used, and who the patient blamed for the injury). Multiple linear 
regression was used to develop a model with general health (as measured by 
the physical and mental component summaries of the SF-36 General Health 
Survey) as the primary outcome. The secondary outcomes analysed were: 
neck pain, back pain, post-traumatic stress disorder, and patient satisfaction. 
 
On multivariate analysis, better physical health was significantly associated 
with increasing time since the injury, and with lower Injury Severity Scores. 
Regarding psychosocial factors, the education level and household income at 
the time of injury were not significantly associated with physical health, but 
pursuit of compensation, having an unsettled claim, and the use of a lawyer 
were strongly associated with poor physical health. 
 
Measures of injury severity or socio-economic status were not associated with 
mental health. However, the presence of chronic illnesses and having an 
unsettled compensation claim were strongly associated with poor mental 
health.  
 
Regarding the secondary outcomes, increasing neck pain and back pain were 
both significantly associated with lower education levels and the use of a 
lawyer, but not significantly associated with claiming compensation. The 
severity of symptoms related to post-traumatic stress disorder was not 
associated with measures of injury severity, but was significantly and 
independently associated with the use of a lawyer, having an unsettled 
compensation claim, and blaming others (not themselves) for the injury. The 
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strongest predictor of patients’ dissatisfaction with their progress since the 
injury was having an unsettled compensation claim, and as with the other 
secondary outcomes, patient satisfaction was not significantly associated with 
injury severity factors. 
 
Factors relating to the compensation process were among the strongest 
predictors of poor health after major trauma, and were stronger predictors 
than measures of injury severity. The hypothesis that general physical and 
mental health would be poorer in patients involved in seeking compensation 
for their injury was accepted. This study concludes that the processes 
involved with claiming compensation after major trauma may contribute to 
poor health outcomes. 
 
The prospective study reported in Chapter Four, the Motor Vehicle Accident 
Outcome Study (MVAOS), aimed to explore the effect of compensation 
related factors on general health in patients suffering major fractures after 
motor vehicle accidents (MVAs). The study hypothesized that general health 
would be poorer in patients claiming compensation for their injuries. 
 
 Patients presenting to 15 hospitals with one or more major fractures (any long 
bone fracture, or fracture of the pelvis, patella, calcaneus or talus) after a 
motor vehicle accident were invited to participate in this prospective study. 
Initial data was obtained from the patient and the treating doctors. Both the 
patients and treating surgeons were followed up with a final questionnaire at 
six months post injury. General factors (age, gender, treating hospital, country 
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of birth, presence of chronic illnesses and job satisfaction), injury factors 
(mechanism of injury, number of fractures, and the presence of any non-
orthopaedic injuries), socioeconomic factors (education level, income, and 
employment status), and compensation-related factors (whether a claim was 
made, the type of claim, whether a lawyer was used, and who was blamed for 
the injury) were used as explanatory variables. The primary outcome was 
general health as measured by the physical and mental component 
summaries of the SF-36 General Health Survey. The secondary outcomes 
were neck pain, back pain, and patients’ ratings of satisfaction with progress 
and of recovery. Multiple linear regression was used to develop predictive 
models for each outcome. 
 
Completed questionnaires were received from 232 (77.1%) of the 301 patients 
included in the study. Poor physical health at six months was strongly 
associated with increasing age, having more than one fracture, and using a 
lawyer, but not with pursuit of a compensation claim. Poor mental health was 
associated with using a lawyer and decreasing household income. 
 
Increasing neck pain and back pain were both associated with the use of a 
lawyer and with lower education levels. Higher patient satisfaction and patient-
rated recovery were both strongly associated with blaming oneself for the 
injury, and neither were associated with pursuit of compensation. 
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Although the use of a lawyer was a strong predictor of the primary outcomes, 
the pursuit of a compensation claim was not remotely associated with these 
outcomes, and therefore the study hypothesis was rejected.  
 
The studies reported in this thesis are compared in the final chapter, which 
concludes that poor health outcomes after injury are consistently and strongly 
associated with aspects of the compensation process, particularly the pursuit 
of a compensation claim, involvement of a lawyer, and having an unsettled 
claim. Compensation systems may be harmful to the patients that these 
systems were designed to benefit. Identification of the harmful features 
present in compensation systems my allow modification of these systems to 
improve patient outcomes.  
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CHAPTER ONE. INTRODUCTION AND LITERATURE REVIEW. 
 
1.1 Introduction 
 
This thesis aims to examine the association between compensation status 
and outcome after injury. 
 
In some areas of health care practice, it is commonly believed that patients 
treated under compensation schemes, such as worker’s compensation or third 
party compensation, have poor outcomes compared to uncompensated 
patients, and that this association holds regardless of the outcome measure 
used (such as pain, physical function, or mental well being). The negative 
association between compensation and outcome after injury has led some to 
suggest that the compensation system is iatrogenic.1 2 This stands in contrast 
with the general aim of compensation systems: to benefit those who have 
been injured. As the literature review will show, many aspects of this 
association have been studied, usually with varying results.  
 
Despite the proposal of numerous theories to explain the mechanism of the 
association, and, alternatively, attempts to explain any association by 
attributing it to methodological flaws or bias within the studies, the association 
remains poorly understood. Despite many studies relating to this subject, 
there is no consensus regarding the presence of, or mechanism for, any effect 
that compensation may have on health outcomes. This poor understanding is 
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in some part due to the difficulty in obtaining high-level clinical evidence due 
to the nature of compensation systems. 
 
The quality of research into the association between compensation and 
outcome has been restricted by several factors. Much of the research is 
based on medical conditions diagnosed by subjective complaints (for 
example, whiplash, low back pain, and post-traumatic stress disorder) making 
the diagnosis less reliable, as the reporting of symptoms (on which the 
diagnosis is based) may be easily influenced by psychosocial factors. The 
reported prevalence of these diagnoses often varies significantly between 
patient groups due to these factors, and also due to poorly defined (or 
changing) diagnostic criteria. 
 
Study quality is also influenced by the types of studies performed. While many 
controlled trials have been performed comparing outcomes in compensated to 
uncompensated patients, studies of this type cannot be randomised. 
Therefore, confounding may occur due to the observational nature of these 
studies. Studies of this type also have potential selection bias between the 
groups of patients, for example, due to greater disease severity in 
compensated patients. Furthermore, much of the research comparing 
compensated to uncompensated patients is retrospective, increasing the 
potential for measurement bias. 
 
The measurement of compensation as an exposure variable makes 
interpretation of this research difficult, as compensation itself has many forms, 
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such as workers’ compensation, litigation, and third party compensation, and 
may also include non-financial forms of compensation. 
 
This research explores the association between compensation status and 
health outcome in several ways, each reported in a separate chapter. By 
clarifying the association between compensation and outcome, it is hoped that 
the medical management of compensated patients will be improved. It is also 
possible that this research can guide policy decisions by governments and 
insurers regarding compensation for injury.  
 
1.2 Definitions 
 
Before further discussion regarding the subject of the thesis and its relevance, 
some definitions are necessary. 
 
In Australia, compensation is defined as the receipt of payment (financial or 
otherwise) as a consequence of loss3 (for example, loss of income, a body 
part, or quality of life). Here, recompense (compensation made, as for loss, 
injury or wrong)3 or reparation (the making of amends for wrong or injury 
done)3 would be suitable synonyms, although the latter may also be 
interpreted as “restoration to good condition”3 which is not always the case in 
compensation cases. 
 
Compensation then, can be seen simply as ‘something good’ given to counter 
‘something bad’. In this regard, when considering illness, compensation is a 
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form of secondary gain: the receipt of benefits as a result of loss (of quality of 
life, income, physical function etc.). As compensation is usually calculated and 
provided in financial terms, it is a more objective form of secondary gain 
compared to other forms such as the social benefits from assuming the sick 
role (for example, increased attention, or avoidance of obligations or 
unpleasant activities), which are difficult to measure. 
 
For the purposes of this thesis, compensation will be defined as the receipt of 
payment as a result of harm, loss or suffering (to the recipient). For 
conciseness and brevity, I have included persons claiming compensation (i.e., 
the potential receipt of compensation) under the umbrella of ‘compensated 
patients’ throughout this work, although the analysis will, in part, attempt to 
discern any difference in outcome between those who claim compensation, 
those who are entitled to claim compensation, and those who receive 
compensation.  
 
Compensation is usually given through workers’ compensation (in the case of 
work injuries), third party compensation (in some motor vehicle collisions), or 
public liability and personal injury litigation (for example, injuries at shopping 
centres). Combinations also exist, for example worker’s compensation cases 
are often pursued through the courts, similar to personal injury litigation. In 
New South Wales (NSW), where the studies in chapters 3 and 4 take place, 
all motor vehicles are covered with compulsory third party (CTP) insurance 
through private insurance companies. This insurance covers any person 
injured in a motor vehicle collision, who is not the driver at fault. The insurance 
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is covered by the CTP insurer of the vehicle at fault. Therefore, drivers at fault 
(for example, single vehicle collisions) are not covered by CTP insurance. 
This system differs from systems elsewhere (for example, Victoria and New 
Zealand) where all persons involved in motor vehicle accidents are covered 
by insurance, regardless of fault (so-called ‘no fault’ insurance). It is this 
difference that allows this research to be done in NSW, i.e. it allows a 
comparison of compensated and uncompensated patients who have been 
subjected to similar injuries (motor vehicle collisions). 
 
There will be some overlap between the various compensated groups listed in 
the previous paragraph and, unless otherwise specified, they will be treated 
as one group referred to as ‘compensated patients’. 
 
Injury is defined as any physical damage to the body caused by violence or 
accident.3 In the literature regarding compensation, however, the definition of 
injury is not clear. In many cases the energy transferred to the patient may be 
mild or may not cause identifiable physical damage but because an event 
occurred and a complaint (often pain) was reported after the event, an injury is 
assumed. Similarly, many work related ‘injuries’ are often not associated with 
any particular violent episode. Therefore, in the literature review, the definition 
of injury will vary between articles. 
 
The broader definition of injury to include “harm of any kind” or a “wrong or 
injustice done or suffered’3 will not be used, as any non-physical definition will 
be contentious. In fact, the vague definition of both the injury and the 
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diagnosis in many studies regarding compensation make interpretation 
difficult. This research aims to avoid this criticism by using an inclusion 
threshold: a bone fracture in the prospective study (Chapter Four), and an 
Injury Severity Score (ISS) threshold in the retrospective study (Chapter 
Three). 
 
Unfortunately, many labels have been given to the association between 
compensation and poor outcome, although not always implicating 
compensation per se. These labels have been used over centuries to explain 
conditions of unexplained illness after injury and, often, the label of one 
condition changes over time due the changes in theories and beliefs 
regarding the underlying mechanism. These terms include post traumatic 
neurosis, accident neurosis, post accident anxiety syndrome, litigation 
neurosis, occupational neurosis, compensation neurosis, and compensation 
hysteria.4 
 
The current term “post traumatic stress disorder” (PTSD), which has been 
listed in the Diagnostic and Statistical Manual of Mental Disorders5 (DSM) 
since 1980, is related to these earlier conditions and is an example of a 
condition with changing definitions. The definition does not refer to 
compensation but may be diagnosed in patients claiming compensation, and 
may in fact be the basis of a claim for compensation. The definition of PTSD 
relates the condition to “confrontation with an event or events that involved 
actual or threatened death or serious injury, or a threat to the physical integrity 
of self or others”.5 The condition may be over-diagnosed, particularly since the 
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definition of the traumatic event was expanded in the current edition of the 
DSM (DSM-IV) to include any event which is distressing to the patient, 
including events involving other persons, or news of an event, rather than 
events which would be distressing to almost anyone.5-7 Furthermore, the 
diagnosis is based on subjective reports from the patients and therefore 
cannot be expected to be perfectly consistent. 
 
The terms covered in the previous two paragraphs will be used as they are 
provided in the literature under discussion but will not be further defined, as 
they relate to theories of aetiology, which are not the subject of this thesis. 
The definition of conditions as physical, psychogenic, neurophysiologic, 
behavioural or hysterical is variable and is confused by changing and 
imprecise terminology. It is not the purpose of this thesis to clarify the debate 
over the possible mechanism of compensation related illness. Rather, the 
intention is to explore the history, and the strength and validity of any 
association. However, a detailed examination of the subject is not possible 
without some discussion of the theories regarding aetiology and this can be 
found later in this chapter. 
 
The outcomes used in this research will be clearly defined in the methods 
section of each chapter. 
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1.3 Professional Background 
 
I am an orthopaedic trauma surgeon in both public and private practice and I 
was trained, and continue to work, in the Sydney metropolitan area. 
 
As a medical student between 1980 and 1984, with clinical attachments at 
teaching hospitals in Sydney, I was not made aware of any association 
between compensation and outcome beyond that of any layperson. My 
awareness of the problem was derived mainly from the media, which indicated 
that some patients feigned illness in order to receive financial compensation, 
that back pain and neck pain were the usual conditions feigned, and that 
these conditions were a major health problem and a diagnostic dilemma. 
 
I had very little professional involvement with compensated patients during my 
resident years, consequently, I did not become interested in exploring the 
association between compensation and outcome until after I had completed 
advanced surgical training and entered private practice as an orthopaedic 
surgeon in 1997. Although I was aware of colleagues’ opinions regarding 
exaggerated claims and poor surgical outcomes in compensated patients, I 
did not realise until I treated my own patients, that these patients not only 
appear to have genuinely poor outcomes, they often have symptoms of 
depression and anxiety. That the knowledge of this phenomenon was 
widespread is demonstrated by the fact that many successful orthopaedic 
surgeons and psychiatrists refuse to see any compensated patients, despite 
the fact that treating these patients can be financially rewarding (in NSW, 
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doctors are paid on a different scale for workers compensation cases, outside 
the publicly-funded Medicare system and private health insurance system). 
Research into the beliefs and attitudes of orthopaedic surgeons has revealed 
that many surgeons feel that workers’ compensation is a negative predictor for 
outcome, even for routine operations like anterior cruciate ligament 
reconstruction.8 
 
My later knowledge of epidemiology, gained through my enrolment in a 
Master of Medicine in Clinical Epidemiology at Sydney University, allowed me 
to better analyse the current literature on compensation and surgery. This 
resulted in my desire to formally examine the relationship between 
compensation and outcome using epidemiological methods. 
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1.4 Problem Statement 
 
Compensation payments make up a significant financial burden on society. In 
Australia, workers compensation is compulsory, and the mean premium varies 
between 2% and 4.5% of gross wages. In NSW alone, the total premiums 
collected for workers compensation and compulsory third party insurance are 
$2.6 billion and $1.4 billion, respectively.9 10 
 
The high cost of compensation insurance has led to restructuring of 
compensation administration in many parts of the world such as Canada, New 
Zealand and Victoria. In New South Wales, the legislation regarding workers 
compensation and third party motor vehicle insurance has been modified due 
to the high costs of maintaining these systems, as well as concerns regarding 
the relative distribution of compensation payments for the injured, and for 
administrative, legal, and medical costs.11 12 
 
Despite concerns regarding the costs involved in compensation systems, 
there is little evidence that these systems are associated with improved health 
for those involved, compared to patients who may be similarly injured but not 
eligible to access compensation. In fact, as the literature review will show, 
patients treated under compensation systems often have worse health 
outcomes than comparable non-compensated patients, despite the increased 
input into treatment and rehabilitation in compensated patients. 
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The possible negative effects have been raised in the literature, and 
addressed in detail in the three editions of Occupational Musculoskeletal 
Disorders,13 by Nortin Hadler, a rheumatologist and Professor of Medicine in 
North Carolina. Locally, the problem was addressed in a review jointly 
authored by the Australasian Faculty of Occupational Medicine and the Royal 
Australasian College of Physicians entitled Compensable Injuries and Health 
Outcomes.14 These publications, along with the many articles referred to by 
them will be discussed in the literature review but the conclusions of these 
authors is that there is a real and considerable negative effect of 
compensation on health, that research regarding the mechanisms of any 
association is “fragmentary and inconclusive”,14 but that psychosocial factors 
are important. The Australian review concludes that further research is 
required regarding the impacts on health outcomes.  
 
As the following literature review will show, compensation has been 
associated with poor health outcomes after treatment, with the development of 
particular conditions, and with poor general health regardless of specific 
diagnoses. All of these aspects of the association between compensation and 
health, however, have been challenged and the literature on this subject is 
inconsistent. 
 
The problem to be addressed in this thesis is the negative association 
between the receipt or potential receipt of compensation and general health 
after injury. If present, this may represent a considerable financial problem for 
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government and public compensation schemes, and a considerable health 
problem for patients covered and treated under such systems. 
 
The literature relevant to this topic is covered in the following section, and the 
specific aims of this thesis follow that review. 
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1.5 Literature Review 
 
1.5.1 Historical Perspective 
 
The negative effect of compensation (or, more loosely, any secondary gain) 
on outcome after injury is not a recent phenomenon. Numerous historical 
accounts exist, and specific conditions which demonstrate this association are 
discussed in more detail later in this chapter. 
 
There is some common ground between the effect of compensation on 
outcome and the effect of occupation on outcome, particularly since the 
introduction of workers’ compensation. One of the earliest recordings of how 
outcome may be influenced by occupation (rather than compensation) is 
attributed to Dupuytren, who was quoted in a thesis published in 1836.15 He 
compares the outcome of soldiers injured in battle to labourers, farmers or 
artisans: the latter having “a profound sorrow, a dark hopelessness”.16 
 
Paradoxically, although others, like Dupuytren, have found that soldiers 
injured in battle have been shown to have less pain and suffering compared to 
civilians with similar injuries,16 17 it is in soldiers that the earliest reports of 
illness related to compensation are found. The term “shell-shock” from World 
War I refers to illness related to conditions of battle. Similar reports from 
earlier conflicts can be found. In the American Civil War, this condition was 
referred to as “soldier’s heart” or “neurasthenia”,18 the latter being a term used 
in the 19th Century to indicate exhaustion of the nervous system.19 The 
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condition was initially attributed to physical injury, usually on some part of the 
nervous or cardiovascular system, caused by the physical effects of gunfire or 
gas.20 Lack of physical evidence, and possibly the concomitant rise of 
psychiatry and psychology, led to these war-related conditions being labelled 
as psychogenic in nature after World War I. 
 
In World War II, a similar condition was seen, although this time labelled as  
“battle fatigue”20 or “battle neurosis”.19 It was in World War II that it became 
clear that the development of this condition was not related to the degree of 
exposure to the conditions of battle, and that many soldiers diagnosed with 
battle fatigue were uninjured or had not been exposed to gunfire. Of further 
interest was the fact that the incidence varied with such factors as unit morale, 
effectiveness of leadership, and secondary gain.21 The role of secondary gain 
was widely accepted19 but, as is the case today, the form of secondary gain 
often varied, and included not only financial gain but also non-financial gains 
from assumption of the sick role. In another similarity with current debates, it 
was not known whether secondary gain actually caused the condition, or only 
prolonged or exacerbated an underlying condition. 
 
The condition of battle fatigue was considered a form of post-traumatic 
neurosis but it was not until after the Vietnam War that the condition was 
labelled post-traumatic stress disorder. Since 1980, post-traumatic stress 
disorder has been given the legitimacy afforded by the Diagnostic and 
Statistical Manual of Mental Disorders (DSM), although, like the diagnoses it 
replaced, its legitimacy has been questioned.22 
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Historically, many other forms of post-traumatic neuroses have been reported, 
often associated with secondary gain. Probably the earliest widely reported 
form of post-traumatic neurosis related to compensation was “railway spine”. 
This was the name given to the widespread finding of chronic back pain and 
disability associated with railway injuries in the mid and late nineteenth 
century, mainly in England.  
 
Railway spine was characterised by a variety of physical disorders attributed 
to a railway accident, in patients with no significant organic injury. The 
symptoms varied and included back pain, limb pain, headache, fatigue, 
dizziness, memory loss, and sensory changes and weakness in the limbs. At 
the time, the mechanism for the condition was still thought to be organic, but 
without identification of an organic process, theories developed which 
matched the thinking of the time. The condition was thought to be a form of 
neurasthenia: irritation of the nervous system secondary to the physical shock 
of the accident. Various terms were used for this such as spinal concussion, 
traumatic neurosis and nervous shock.19 
 
In the nineteenth century, neurosis, neurasthenia and nervous shock were 
seen as physical disorders of the nervous system, separate to mental or 
emotional shock. Although the mechanism was thought to be through the 
physical impact of the collision, some element of exaggeration was suspected 
in claims for railway spine.23 Later, near the end of the nineteenth century, 
psychological theories were developed for conditions such as railway spine 
and shell shock. 
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Whatever the mechanism behind railway spine, the association with 
compensation was indisputable. By validating the physical nature of the 
disease (albeit with theories only), the medical community smoothed the way 
for sufferers to successfully sue the railway companies and by the 1860’s the 
railway companies were paying out large sums in compensation for this 
condition and were losing almost every personal injury case that went to 
court.24 25 The difficulty with assessment of the cases (due to lack of physical 
evidence of injury) was noted at the time and, interestingly, a proposal for an 
independent review panel, consisting of physicians, surgeons and a legal 
advisor was suggested, similar to solutions proposed and implemented for 
compensation cases today.23 When the theories regarding aetiology of the 
condition turned towards psychological factors rather than physical, claims 
became harder to support and the reporting of railway spine subsided. 
 
Similar conditions, which pre-date railway spine, are less well documented. 
Steel nib syndrome was the earliest recorded epidemic of writer’s cramp and 
was reported as occurring among male clerks of the English Civil Service in 
the 1830s. It was attributed to the introduction of new technology (the steel 
nib). Like other traumatic neuroses, regional variations in incidence occurred, 
and a relationship between use (or overuse) of the limb, and symptoms, could 
not be established. Reynolds, in 1869 noted that symptoms of steel nib 
syndrome could be developed by close contact with other cases and that the 
development was related to aspects of the will and described the “secondary 
influence the brain has over the relations established in the body”. Similarly, 
Gower noted in his monograph Diseases of the nervous system, that writer’s 
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cramp “is a disease easily imagined by those who have witnessed the 
disorder”.26 
 
Steel nib syndrome was, however, only one form of a disorder termed writer’s 
cramp (or scrivener’s palsy). Other forms occurred, often named after the 
occupation in which the condition was seen, for example hammerman’s palsy, 
milker’s cramp and tailor’s cramp. Like steel nib syndrome, telegraphist’s 
cramp was blamed, by some, on new technology: the introduction of the 
telegraph (and accompanying Morse code key) in the late nineteenth 
century.27 28 
 
Any connection between these early occupational upper limb disorders and 
compensation, however, is not well documented, as many of these conditions 
pre-dated the introduction of the workers’ compensation system. The 
conditions were, however, used as bargaining tools in negotiations with 
employers and governments. In Britain, workers successfully lobbied the 
Industrial Diseases Committee to have telegraphist’s cramp listed on the 
schedule of compensable diseases in 1908, so that it would be covered by 
recently introduced workers’ compensation. There is evidence that the 
provision of compensation increased the incidence (or at least the reporting) 
of this condition. By 1911, telegraphist’s cramp was epidemic in Britain, and 
attempts to control it using regular rest breaks or different machines were 
largely ineffective.27 The study of this condition was interrupted by the 
development of wireless communication and the telephone but it showed 
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similarities with previous work-related upper limb conditions, and those that 
followed.  
 
One of the earliest work-related conditions with detailed reporting and a strong 
link to compensation was condition known as miner’s nystagmus. Miner’s 
nystagmus was another example of a condition with few physical signs (even 
nystagmus was not necessary for the diagnosis), and which relied on patients’ 
symptoms for diagnosis. Like shell shock and railway spine, it involved many 
symptoms, including headache and fatigue. It was initially thought to be due to 
poor lighting conditions in coal mines. Present from the 1890’s to the early 
twentieth century, it was clearly used as a bargaining tool between workers 
and their employers, and compensation and secondary gain were implicit in 
the negotiations.29 
 
Although it can be argued that these conditions were associated with 
secondary gain through their use as negotiating tools, the clearest evidence of 
(financial) secondary gain in these conditions was usually from one of two 
sources: litigation through the court system (such as in railway spine), or 
benefits through the worker’s compensation system (such as in miner’s 
nystagmus).  
 
Worker’s compensation dates back to the second half of the nineteenth 
century when the introduction of workmen’s accident insurance spread across 
Europe from Germany.30 It was not adopted in the United States (state by 
state) until the turn of the century, and only under the condition that the 
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employers would be exempt from litigation under common law, and that costs 
could be passed on to the consumer. Worker’s compensation was introduced 
in New South Wales in 1926 through the Workers Compensation Act. 
 
More recently, Repetitive Strain Injury (RSI), a condition that bears similarities 
to the upper extremity occupational disorders already discussed, has been 
extensively studied and shown to have a strong connection with the workers 
compensation system.31-44 It is of particular interest due to its high prevalence 
in Australia. 
 
The incidence of RSI rose rapidly in the mid 1980’s, particularly in Canberra 
and Sydney.31 38 The condition was diagnosed through subjective complaints 
from the patients, as there were no tests available and no discernable 
underlying pathology, despite some theories regarding inflammation and 
nerve injury. At the time, it was attributed to the introduction of the computer 
keyboard, which replaced the typewriter in the 1980s. As computers allowed 
faster keystrokes than a typewriter, it was felt that the increased typing speed 
caused an injury to the structures in the hand and wrist.31 
 
It is interesting to note the similarity between RSI and writer’s cramp in that 
they appeared to be transmitted by line-of-sight. That is, the incidence of both 
diseases was largely confined to groups of workers, usually in one building or 
company, which led to theories relating to hysteria,31 employee-employer 
relations28 and malingering.41  
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Like many other conditions associated with compensation such as those 
already discussed, or whiplash, which will be discussed in detail later, physical 
theories have been put forward, but none were proven or widely accepted. 
Like these other conditions again, though, RSI was thought to be associated 
with many psychosocial factors. Tertiary gain by health professionals, 
including doctors, physiotherapists and occupational therapists, all of whom 
stood to gain from having RSI established as a medical, and work-related 
condition, was thought to be a contributing factor. The union movement 
concern (which resulted in workplace lectures and publications such as “The 
sufferer’s handbook”) and misinformation and exposure in the media were 
also thought to contribute.28 As an example, one alarmist media headline at 
the time read: “Hi-tech epidemic. Victims of a bright new technology that 
maims”,45 another read: “A crippling new epidemic in industry”,46 and still 
others used words such as “torture”, “plague”, and “kills”.39 
 
Although RSI reached epidemic proportions in the 1980s in Sydney and 
Canberra, compensation for the condition was eventually denied due to the 
lack of physical evidence of a disease process, combined with epidemiological 
evidence of the condition occurring in distinct clusters, and being unrelated to 
workplace conditions such as the typing speed or the number of keystrokes 
used.32 39 The strength of the association with compensation is best 
demonstrated by the rapid decline in the incidence of the condition after 
claims for compensation were rejected.28 
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The relationship between compensation and illness is not new, and this 
historical review provides information regarding common features of illnesses 
that have been associated with compensation apart from the presence of 
secondary gain: the lack of a physical basis to support the diagnosis, and the 
geographic clustering of cases. 
 
The next section covers the literature relating to specific conditions, and this is 
followed by a review of the literature pertaining to the effect of compensation 
on health in general and the possible mechanisms by which compensation 
may affect aspects of health. 
 
1.5.2 Specific Conditions 
 
1.5.2.1 Chronic Pain 
 
As in the past, compensation continues to be associated with many 
conditions. The association between compensation and chronic pain has 
been studied at length. Like the other conditions previously discussed, pain is 
purely subjective: it is not possible to confirm the diagnosis by physical 
examination or tests. Although much has been written on the effect of 
compensation on chronic pain, the nature of the association is not well 
understood as much of the evidence is conflicting. While there is some 
evidence that pain reporting is higher, and that symptoms are prolonged in 
compensated patients, evidence to the contrary also exists. The study 
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methodology in these studies is poor, with significant variation in the 
populations and outcome tools used. 
 
Although it is interesting to note that the majority of referrals to chronic pain 
clinics have pending disability claims,47 it is difficult to determine the 
significance of this. It may be, particularly in the Australian system where pain 
clinics are often privately run, that patients who are covered with 
compensation are more likely to be able to afford treatment in a pain clinic. 
Also, pursuit of treatment in a pain clinic does not necessarily correlate with 
pain severity; there are many other factors that may influence referral to a 
pain clinic, such as pressure from an employer or an insurance company. 
 
Mendelson, in several reviews of chronic pain and compensation4 48 49 
concluded that there was little evidence to show a difference in pain reporting 
(of severity or distress), pain behaviour or psychological disturbance in 
compensated patients. He did find, however, that compensation had an 
adverse effect on treatment response and that the prevalence of chronic pain 
complaints was positively related to compensation systems that provided pain 
contingent benefits. Many of these studies have considerable methodological 
deficiencies and represent a heterogeneous group, with different causes for 
pain, different treatments provided, and different outcomes measured. 
 
Conflicting results regarding the role of compensation in chronic pain patients 
were also noted by Dworkin.50 51 In Dworkin’s study, a poor treatment effect 
was noted in compensated patients with chronic pain, but this difference was 
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explained, in a multivariate analysis, by the high rate of unemployment (at the 
time of presentation) in compensated patients. Dworkin’s argument is that 
patients who have returned to work are more likely to improve with treatment, 
and that the association between compensation and poor treatment response 
is because many of the compensated patients had not returned to work. 
However it is not possible to discern whether the opposite is true: that 
compensated patients have poor treatment outcomes, and therefore are less 
likely to return to work. 
 
In a study by Talo et al,52 workers compensation patients were significantly 
less likely to improve with multidisciplinary management of chronic pain than 
patients with other forms of compensation. Whether the claim was active or 
settled made no difference to the outcome, except in the workers 
compensation cohort where it was noted that patients with active litigation 
were much less likely to return to work. This latter finding is difficult to 
interpret, as workers compensation cases do not usually settle until after the 
patient has returned to work. 
 
Two current chronic pain conditions with strong links to compensation are low 
back pain and neck pain (usually labelled as whiplash). Both are common 
conditions, often present in a medico-legal context through workers 
compensation or accident claims. Back pain is said to be the most common 
medical condition seen by medical practitioners and the most common cause 
for sick leave and workers compensation claims.30 53-59 
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1.5.2.2 Low Back Pain 
 
The literature regarding low back pain is difficult to summarise for the same 
reason as many other compensation related conditions in which the diagnosis 
is subjective: there is no clear diagnostic test, and this results in considerable 
variations in important factors such as incidence and time to recovery. Yet 
despite the lack of a clear diagnosis (apart from the reporting of pain in the 
lower back) the condition is the most common cause of work-related illness 
claims, and account for the greatest proportion of costs related to workers 
compensation.55 60-65 
 
Low back pain has been associated with many factors unrelated to the 
physical condition or age of the patient. Considerable differences in the 
prevalence of back pain exist, for example, between countries, and between 
regions within countries.66 More specifically, incidence of, and recovery after 
back pain has been associated with non-physical factors such as job 
satisfaction, social class, employment grade, education, job security, litigation 
and workers compensation.53 57-59 67-79 
 
Recovery from back pain has also been shown to be adversely affected by 
compensation.68 71 80-82 Response to treatment in chronic low back pain 
patients has also been shown to be adversely affected by pending disability 
claims.83 84 
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Clearly, the large number of variables that may influence back pain in the 
work place makes the assessment of any one factor difficult due to the large 
number of potential confounders that must be considered. For this reason, the 
methodology of much of the research into psychosocial factors and back pain 
has been criticised.78  
 
In a large prospective cohort study from Canada, which followed 6,571 
patients over 3 years, multivariate analysis of physical and psychological 
factors found that the risk of developing back pain was only associated with 
psychological stress, and that other factors such as working hours, job 
satisfaction, physical exertion, race, marital status, income, education or 
occupational class were not significant.85 This was despite some factors such 
as physical exertion being positively associated with the development of back 
pain in the crude analysis. This study highlights the problem of the “back 
injury” model which is accepted by most practitioners, workers and insurers. 
For only with this injury model can back pain in the workplace be 
compensated. Studies of back pain in workers often do not find a correlation 
with physical activity, and most patients do not have physical evidence of 
acute injury. This makes any study of work-related back pain spurious, as 
there is often no clearly defined diagnosis, only pain. As this is a subjective 
diagnosis, it is open to influence from non-physical (psychosocial) factors. 
This is relevant to this thesis, as compensation related back pain is often 
work-related. 
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The majority of the literature regarding the association between compensation 
and back pain, however, relates to post-operative outcome, and is covered 
extensively in the systematic review in Chapter Two.  
 
1.5.2.3 Whiplash 
 
The term whiplash refers to neck pain, usually associated with a traumatic 
event. Most cases of whiplash are attributed to a motor vehicle injury.56 Often, 
physical signs of underlying pathology are not present, and there is little 
evidence for an underlying physical abnormality.56 86 87  
 
Neck pain is the most frequent injury sustained by motor vehicle occupants in 
the USA,88 is the most common complaint after motor vehicle injury in NSW,89 
90
 and accounts for over half of all injury claims in Queensland.91 Claims for 
whiplash injury cost billions of dollars each year in developed countries like 
Australia, the United Kingdom, and the USA.92-94 
 
A possible association between whiplash and compensation has been shown 
in recent studies from Lithuania.95 96 The authors, neurologists from Lithuania 
and Norway, interviewed 202 subjects who had been involved in motor vehicle 
accidents 1 – 3 years previously based on records from the traffic police 
department. The incidence of neck pain, headache and other symptoms were 
compared with 202 uninjured, age and sex-matched controls chosen at 
random from population registers. The study found no significant difference in 
chronic symptoms between the two groups. Chronic neck pain and chronic 
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headache occurred in 8.4% and 9.4% (respectively) of accident victims and 
6.9% and 5.9% of controls.95 The possible connection with compensation was 
that neck pain is not compensated in Lithuania, indicating that chronic neck 
pain after injury may not occur where compensation does not exist. However, 
other explanations exist: the authors suggest that the low incidence of chronic 
neck pain in Lithuania may be due to local cultural factors such as the lack of 
symptom expectation,97 i.e. chronic neck pain after injury is not known in 
Lithuania and therefore, is not expected. This is supported by studies from 
Greece and Germany, which show no significant difference in long term 
symptoms after whiplash injuries (acute neck pain after motor vehicle 
accident) compared to uninjured controls, despite the availability of 
compensation through the courts and through third party insurance.98 99 The 
community expectations in these areas are that whiplash does not cause long 
term neck symptoms, because long term neck symptoms are not common. 
 
The Lithuania study stood in contrast to numerous studies from Scandinavia, 
the United Kingdom, Canada, the United States, and Australia which showed 
high rates of chronic neck pain after whiplash injury, ranging from 18% to 
40%.100-108 Consequently, it generated considerable debate and was also 
criticised for its lack of statistical power to detect a small difference.109-112 
However, as some studies have shown that up to 47% of car occupants report 
whiplash symptoms after an accident,113 it would be reasonable to expect a 
large difference in symptoms between those who were involved in an accident 
and those who were not so involved. 
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To address criticisms, the same authors repeated the Lithuania study using a 
prospective controlled cohort design, with 210 accident victims and 210 
controls.96 Initial neck pain was reported in 47% of accident victims (similar to 
other studies), but after one year, there was no significant difference in neck 
pain between the accident victims (4%) and the control group (6.2%). Similar 
findings were noted for other symptoms such as headache and reduced neck 
mobility (with slightly higher rates in the control group). The study used 
detailed questionnaires and the follow-up rates were 95% and 92% for the two 
groups after one year. Again, the main concern regarding methodology was 
the statistical power: the study had 80% power to detect a difference in neck 
pain of 9%. The low incidence of chronic neck pain lowered the power of the 
study, but the fact that it is lower than expected, and lower than that found in 
previous studies, is evidence itself that chronic neck pain after injury is 
uncommon in this environment. The significance of this study is increased 
when the supporting data from the previous study is considered, as well as 
the lack of studies to the contrary, as previous studies have not included a 
population control group. 
 
Although it is reasonable to conclude that the lack of chronic symptoms after 
neck injury is due to the lack of available secondary gain from compensation, 
there are clearly other differences between Lithuania and European and North 
American countries, which report a higher incidence of chronic neck pain after 
road traffic accidents. Other regional differences have been noted in studies of 
whiplash comparing incidence between countries.101 114 Although the 
difference may be due to cultural differences or differences in the legal and 
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compensation systems, conclusions are difficult to make in these cross-
sectional studies. 
 
The role of compensation in whiplash has been examined in two systematic 
reviews, with conflicting conclusions. The first, by Cote et al115 updated the 
previous review conducted by the Quebec Task Force on Whiplash-
Associated Disorders86 and concluded that insurance and compensation 
systems have a large impact on recovery from acute whiplash injuries. In 
contrast, Scholten-Peeters et al,116 in their systematic review, concluded that 
compensation did not seem to be of predictive value. These conflicting 
conclusions necessitate an examination of these two systematic reviews. 
 
The review by Cote provided strict a priori criteria for inclusion and exclusion 
of studies in the review, based on internal and external validity, whereas the 
review by Scholten-Peeters did not. The latter review analysed seven articles 
that contained an analysis of the effect of litigation on outcome, and found that 
only one article had a negative association, defined as a relative risk of over 2 
or less than 0.5, or significance (p value) of < 0.05. The study that showed a 
negative association,117 of which Cote is a co-author, is the only study that 
was specifically designed to examine the effect of legal and compensation 
factors on outcome, and is the only study used to support the conclusion in 
the review by Cote. 
 
This study by Cassidy et al117, reported in the New England Journal of 
Medicine in 2000, compares recovery from whiplash before and after the 
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introduction of “no-fault” legislation in Saskatchewan, Canada, which 
significantly reduced the ability to sue for pain and suffering. It shows a 
significant decrease in the number of claims, and the time to case closure, 
with the introduction of the new legislation. This study has been criticised for 
using time to case closure as a surrogate outcome for recovery,118-121 but the 
use of this outcome has been justified by the authors as they were able to 
show a correlation between early case closure and decreased pain, 
decreased depressive symptoms, and improved physical functioning. Of note, 
the same authors showed similar findings when they applied the same 
methodology to study chronic low back pain after motor vehicle accidents 
before and after the legislative change.68 
 
In a similar before-and-after study to that of Cassidy, Reilly showed a 68% 
reduction in the number of whiplash claims over a three year period, after a 
change in legislation in Victoria in 1987 which included a provision for the 
patients to pay the first $317 in medical expenses for any whiplash claim.122 At 
the same time, the number of claims made under workers compensation, 
which was unaffected by the legislation, continued to rise. These findings 
were similar to figures from the New South Wales Motor Accidents Scheme, in 
which a significant reduction in the number and cost of claims for whiplash 
was seen after introduction of legislation to reduce the level of non-economic 
loss (pain and suffering) payments for minor injury claims.90 
 
Care should be taken, however, in using claim statistics as epidemiological 
data: adjusting the threshold for a claim would be expected to decrease the 
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claim rate, but may not affect the underlying incidence.100 123 To overcome this 
problem, a clinical outcome study was performed in NSW, using the before-
and-after design, on patients either side of the legislative change described 
above. Validated region-specific and general health scores were measured, 
and significant improvements in physical functioning were noted after the 
legislative change.124 
 
The six studies in the systematic review by Scholten-Peeters that do not 
support the association between compensation and outcome provide very 
little evidence to support their conclusions. They are limited by low numbers 
and low power,87 103 125 low follow-up (27% in one study126), lack of statistical 
analysis,105 127 128 and outcomes apart from comparative rates of neck pain 
(such as work capacity,125 short-term improvement after physiotherapy,87 or 
improvement after settlement129). 
 
The psychiatric outcome after whiplash injury has been reported in many 
articles by Mayou et al.105 106 127 128 130-136 They measured outcomes one, three 
and five years after motor vehicle collision in a consecutive cohort of 1441 
patients presenting to one emergency department. No statistical analysis of 
the effect on compensation is provided in these studies. However, the authors 
conclude that there is a trend towards a poor outcome in claimants, attributed 
to the stress of the compensation proceedings, as a cause of stress. They 
also state that these patients may have more serious physical problems. In 
their analysis of injury severity and outcome,130 however, they conclude that 
the claim rate was not related to the injury severity score. 
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More recently, Joslin et al93 have examined the association between 
compensation and outcome after whiplash injury and concluded that the long-
term (mean follow-up of 3.5 years) functional recovery after neck injury was 
not related to the physical injury, but was associated with litigation. 
 
The diagnosis of neck pain as a result of injury (whiplash) is less clear when 
studies do not take into account the background prevalence of neck pain in 
the community. It should be noted that the incidence of chronic neck pain in 
studies of whiplash varies from 0 – 66%,123 125 137 138 and the background 
prevalence of neck pain in the community ranges from 10 to 48%.102 123 125 137 
139-145
 Interestingly, Kasch et al have shown that frequent questioning 
regarding neck pain symptoms increases the likelihood of reporting neck pain, 
which may account for the increased rate in whiplash studies with multiple 
follow-up points.125 
 
The high rate of chronic neck pain in the community, which may match the 
rate after motor vehicle collisions, raises the possibility of symptom 
misattribution whereby patients who feel neck pain may attribute their 
symptoms to a motor vehicle collision either because of secondary gain or 
because it appears more logical to them. This would be similar to the patient 
with a naturally occurring orthopaedic condition such as a bone tumour or 
osteoarthritis presenting with symptoms that they attribute to a recent fall or 
minor injury. This also relates to symptom expectation, which has been put 
forward as a possible cause for the findings in the Lithuania studies: as 
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whiplash is not common in this country, most patients would not expect to 
attribute neck pain to the motor vehicle collision.97 
 
The term ‘whiplash’ itself may contribute to the problem, as the use of the 
term in patients who have suffered minor neck pains after injury may lead to 
symptom expectation. Some authors have suggested that the indiscriminate 
use of the term may become a self-fulfilling prophecy.146-148 
 
Many physical theories have been put forward to explain pain after whiplash, 
with anatomic abnormalities ranging from the cervical discs, joints149  and 
spinal cord150 to “atypical carpal tunnel syndrome”.151 To date, no theory 
based on physical damage has been widely accepted as a cause of pain in 
whiplash.152 It appears unlikely that a single physical cause for whiplash will 
be found, given the lack of evidence of physical damage and the strength of 
evidence correlating outcome with psychosocial factors such as psychological 
or psychiatric illness,127 153-157 financial compensation,50 86 123 129 or legislative 
factors, as discussed above. Also, the association between whiplash and 
other, more general, complaints, such as low back pain, fatigue, headache, 
sleep disturbances and general ill health,158 159 would appear to make local 
neck pathology an unlikely cause. 
 
The difficulties found when attempting to attribute neck pain (or back pain) to 
a motor vehicle collision are amplified when attempting to associate neck or 
back pain with work-related “injuries”. Work-related injuries are usually less 
well defined, and rarely isolated to a single violent event,160 as is the case with 
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motor vehicle accidents. Associations between work activities and neck and 
back pain are difficult to establish and inconsistent. They are also confounded, 
and out-weighed, by other associations such as job satisfaction, job security, 
decision latitude and income.73 75 76 161-163 Many of these studies show that 
these psycho-social factors are stronger predictors of neck pain (and upper 
extremity pain) than the physical parameters of the occupation, and similar 
findings have been reported for low back pain.73 77 78 
 
1.5.2.4   Work-related arm pain 
 
In a recent large review of 3888 patients presenting to a US hand clinic over a 
12 month period, 496 (12.8%) were diagnosed with idiopathic arm pain (pain 
with few objective findings and no clear diagnosis).164 Although the authors 
attribute the diagnosis to the strong influence of psychological and 
sociological factors, specific factors were not measured or correlated. 
There are no studies that directly address the role of compensation in 
idiopathic arm pain, but the issue off compensation has been raised in several 
work-related upper limb conditions, which will be discussed in this section. 
 
Work-related arm pain (WRAP) covers a number of possible diagnoses, only 
some of which have a well-defined pathological basis. It would include 
repetitive strain injury (RSI), which has been covered in the section on 
historical perspective, as the term is no longer used. 
Winspur, in a paper that offers an opinion on the high incidence of work-
related arm pain in Britain, attributes it to the acceptance of work-related arm 
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pain by the courts in Britain as a compensable injury, and contrasts this to the 
situation in Australia (post-RSI) and the US. 
 
Carpal tunnel syndrome is a common condition that is included as a cause of 
WRAP. However, despite numerous reports and reviews that have drawn 
attention to the lack of evidence for carpal tunnel being work-related,13 165-168 
and evidence that outcomes are significantly worse in patients who are 
treated under workers compensation169-175 or who have contested claims,176-
178
 it continues to be subject to workers compensation claims and ranks 
second behind back pain as a cause for lost work time in the US.179 
 
Another work-related upper limb condition, Hand-Arm Vibration Syndrome 
(HAVS) is an industrial injury affecting one of the largest groups of workers 
claiming compensation in the world.180 Like many of the other conditions 
mentioned, it has clear diagnostic criteria but relies almost completely on 
subjective patient reporting for diagnosis, and attempts to develop reliable 
tests to diagnose this condition, such as the cold provocation test, have 
failed.180 181 
 
In a review of the literature regarding work risks for upper limb pain, Bongers 
et al concluded that perceived high job stress was consistently associated 
with all upper extremity problems, and that the association between upper 
limb pain and high job demands was not significant.182 The lack of evidence 
for this and other proposed causes for WRAP is well summarised in Hadler’s 
“Occupational Musculoskeletal Disorders”.13 
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1.5.2.5 Head Injury 
 
Recovery after head injury has also been associated with compensation 
status. In a meta-analysis of 17 studies and 2,353 patients examining the 
effects of financial incentives on recovery after closed head injury, Binder and 
Rohling183 found significantly increased symptoms and disability after head 
injury in compensated patients. Interestingly, they predicted (and found) that 
compensated patients were more likely to have less severe initial injuries, 
were more likely to have late-onset symptoms, and were less likely to have an 
organic aetiology. 
 
The analysis included three studies that found no difference but did not have 
sufficient data for inclusion in the meta-analysis, and assigned these studies 
an effect size of zero, whereas it excluded studies that reported an 
association but did not have sufficient data for analysis. This would have 
artificially decreased the overall effect size. The effect size in this analysis 
would also have been biased towards the null by misclassification in the 
seven studies examining patients involved in litigation, compared to those who 
are not. Misclassification may have occurred in that non-litigating patients 
were classified as patients without financial incentives, but non-litigants may 
have other, unrecorded, financial incentives such as workers compensation. 
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1.5.2.6 Post-traumatic stress disorder 
 
Post-traumatic stress disorder (PTSD) was only recognised as a diagnosis 
after the Vietnam War, where it was commonly diagnosed in military 
personnel. It continues to be diagnosed in a military setting, a setting where 
the diagnosis is associated with entitlement for compensation. In the US, the 
incidence of PTSD in military veterans is rising. The number of veterans 
awarded compensation for PTSD increased from 120,000 in 1999 to 216,000 
in 2004. Costs for PTSD rose from US$1.7 billion to US$4.3 billion over the 
same period.184 
 
Within the Veteran’s Affairs organisation in the US, research has been done to 
determine any effect of compensation on the diagnosis or reporting of 
symptoms (which, in turn, influences the diagnosis). As with other conditions, 
reports of symptom exaggeration in those seeking compensation185 are mixed 
with reports concluding that there is no difference in symptom reporting.186 
Like the conditions discussed above, difficulties with classification exist within 
studies of PTSD because the diagnosis is dependent on symptom reporting, 
and the compensation system is complex, and all veterans are potentially 
eligible for compensation so any distinction between those currently seeking 
compensation and those not seeking compensation may not be meaningful. 
 
The increase in incidence over the years may not be due to changes in 
symptom reporting, but rather due to changes in the diagnostic criteria for 
PTSD. Concern has been raised regarding the change in diagnostic criteria 
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for PTSD in the latest (fourth) edition of the DSM as it has become more 
subjective.6 Whereas previously the definition of PTSD relied on a traumatic 
event which is “out of the ordinary” and would be “markedly distressing to 
almost everyone” (i.e. referenced to the population norm), the current 
definition requires exposure to a stressor which elicits a response of “intense 
fear, helplessness or horror” from the subject (i.e. referenced to the patient, or 
subjective).5 
 
The diagnosis of PTSD has been questioned by Summerfield7 who argues 
that it is an entity that has been constructed as much from sociopolitical ideas 
than psychiatric ones, and that PTSD may be another example of the medical 
community labelling (or medicalising) normal human distress and suffering. 
 
The subjectivity of PTSD is also demonstrated in the way physician 
expectations influence the outcome in PTSD patients seeking compensation. 
In a study by Sayer and Thuras,187 clinicians treating veterans for PTSD were 
found to have a more negative view of the likely treatment outcome for 
patients who were seeking compensation. This difference, however, may be 
based on valid experience, or may be part of a self-fulfilling prophecy 
regarding the poor outcomes for compensation-seeking patients. They also 
found that the negative perceptions towards the compensation-seeking group 
increased with increased exposure to the patients. Interestingly, the treating 
physicians in this study also had more negative perceptions towards 
compensation-seeking patients, compared to patients who were already 
receiving permanent compensation, even though the latter group were more 
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severely affected, indicating that the pursuit of compensation is seen as the 
negative factor, not receipt of compensation. 
 
In the general community, PTSD is one of the most prevalent categories of 
mental illness188 and motor vehicle accidents are the single largest civilian 
cause of PTSD.189 190 
 
The role of compensation in PTSD following motor vehicle accidents has been 
studied, with varying results. Mayou et al, in a prospective study of over one 
thousand consecutive patients presenting to an Oxford Emergency 
Department after a motor vehicle accident, found that chronic PTSD at one 
year191 and 3 years192 was associated with pursuit of litigation when allowing 
for other variables. This supported previous smaller studies by Blanchard et 
al, which showed that litigation was an independent predictor of PTSD at 4 
months193 and 1 year190 after presenting for treatment after a motor vehicle 
accident. 
 
In a study from New South Wales that argues against the influence of litigation 
on PTSD, Bryant and Harvey base their conclusion on their finding that 
settlement of compensation did not influence PTSD symptoms.194 This 
reasoning is common in the literature: that if litigation or compensation 
influences illness, then settlement (of the litigation or compensation) should 
have the opposite effect on the illness. This implies that the illness is a 
conscious process and is a false logic: removal of a stimulus does not 
necessarily reverse a disease process, just as cessation of smoking does not 
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reverse lung cancer. This fallacy is shown in Bryant and Harvey’s results, 
which showed that patients involved in compensation (whether settled or not) 
had a significantly higher incidence of PTSD than those who were not so 
involved. 
 
A more recent study from New South Wales, however, showed that PTSD at 
18 months was not influenced by compensation status in a similar cohort of 
patients presenting to hospital after a motor vehicle accident.188 
 
The methodological inadequacies of studies of psychiatric morbidity following 
motor vehicle trauma have been highlighted in a review by Blaszczynski et 
al,195 citing factors such as selection bias, absence of a clear definition of 
PTSD, reliance on clinical judgement and failure to incorporate ratings of 
injury severity. Interestingly, they cite issues of compensation as being the 
main concern. 
 
The literature regarding the relationship between road trauma and PTSD has 
also been reviewed by Matthews196 who found evidence of the legal process 
contributing to the diagnosis but that the literature regarding compensation 
was mixed. Matthews concludes that “compensation neurosis” only occurs in 
a minority of patients after road trauma but bases this conclusion on the 
findings that malingering is not more frequent in compensated patients, and 
that symptoms do not appear to improve after settlement of a claim. 
Matthews, like Bryant and Harvey, seems to imply that the effect of 
compensation is a conscious one. Contrary to their conclusion, the knowledge 
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that PTSD in compensated patients is not due to malingering and does not 
improve after case settlement does not discount the possibility that 
compensation is associated with the development of (genuine) PTSD, a 
finding that is supported by the literature. 
 
1.5.2.7 Other Conditions 
 
The conditions discussed above are assumed to have occurred as a result of 
physical trauma. Although there is disagreement regarding the role of trauma 
in some of these conditions, it is the assumption of a traumatic event as a 
precipitant that enables the conditions to be covered by compensation 
schemes. The role of compensation in other forms of trauma has also 
received some attention. A large multi-centre study of outcomes after major 
trauma to the leg (below the knee) called the LEAP (Lower Extremity 
Assessment Project) study was performed in the late 1990’s and the results 
were reported in many formats over the following years, with two papers 
commenting on the role of compensation after two and seven years follow-
up.197 198 
 
The LEAP study was an observational study looking at predictors of outcome 
in consecutive patients presenting with major lower extremity trauma, which 
took into account many psychosocial variables. While the original intention 
was to assess the outcome of amputated limbs versus salvaged limbs (no 
difference was found), the analysis provides useful information regarding 
psychosocial predictors in this group. 
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The LEAP study found that after 2 and 7 years, the following factors were 
independent predictors of poor outcome, assessed by the Sickness Impact 
Profile (SIP199): increasing age, female gender, non-white race, low income, 
low education level, lack of health insurance, smoking, poor health prior to the 
injury, low self-efficacy (confidence in one’s ability to resume life activities) 
and involvement in the legal system in an effort to obtain disability payments 
or compensation. Legal involvement was a significant predictor of general 
(physical and psychosocial) outcome after 2 years, but the effect was 
decreased after 7 years, and only remained significant for psychosocial 
functioning (rather than physical). The study does not give more information 
regarding the type of compensation, or the effect of compensation per se, as it 
only provides data regarding whether or not the legal system was used in the 
process.   
 
More recently, other conditions have been put forward as work-related and, 
therefore, compensable. In 2004, the South Australian Workers 
Compensation Tribunal found that work-related stress contributed to a man’s 
colorectal cancer, resulting in financial compensation being granted.200 201 
This decision was criticised for a lack of scientific evidence, and raises the 
problem of the lower standard of scientific proof required for legal proof, 
compared to medical proof. 
 
In summary, although illness related to secondary gain has been reported for 
over 200 years, it was not until the increased availability of compensation 
through common law and worker’s compensation in the late nineteenth and 
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early twentieth centuries that we have been able to document an association 
between various illnesses and secondary gain (compensation). Each of the 
conditions discussed has some evidence of association with compensation 
but the level of evidence is low as there are no randomised controlled trials on 
this subject as they are not feasible, and many of the studies suffer from 
methodological limitations such as being retrospective, having 
misclassification bias (often due to poor diagnostic criteria), poorly matched 
controls, or untested outcome measures. 
 
1.5.3 Proposed mechanisms 
 
The previous section provided some evidence of increased reporting of 
illness, increased severity of illness, prolonged recovery, and poor treatment 
response in compensated patients. This section explores the literature 
pertaining to the ways in which compensation may influence illness. 
 
The first part addresses the issue of malingering: the possibility that the 
effects seen are due to conscious manipulation of illness behaviour. The 
second part addresses physical factors that may contribute to the association. 
The last two parts address psychosocial factors associated with compensation 
which may explain the differences in illness behaviour outlined in the previous 
section, covering such factors as financial incentives, the role of the 
adversarial legal system, and the psychology of illness labelling and the 
promotion of illness in the medical and legal systems (tertiary gain). 
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1.5.3.1 Malingering 
 
An important question that is often asked is whether or not the symptoms 
described by patients (and therefore the syndromes diagnosed and quality of 
life measured) are genuine. That is, whether patients are ill or whether they 
are malingering. 
 
Malingering is often suspected in injured patients claiming compensation. The 
fact that compensation claims often involve conditions with subjective 
diagnoses, such as back pain, whiplash, headaches, shoulder pain, and post-
traumatic stress disorder (PTSD) raises suspicion that patients may be 
consciously fabricating or exaggerating symptoms for secondary gain. 
Certainly, it appears that the effect of compensation on outcome is mainly 
seen in conditions with subjective diagnostic criteria, such as those listed 
above. 
 
Although the suggestion of malingering for secondary gain has been 
associated with many of the conditions already mentioned, it is difficult to 
prove. The symptoms associated with railway spine were thought by some to 
be manufactured or, at least, greatly exaggerated.19 25 Sir John Collie, in his 
1913 book entitled “Malingering and Feigned Sickness” detailed examination 
techniques to “catch out” malingerers.202 This was approached in a more 
scientific manner by Waddell in a landmark paper from 1980 published in the 
journal Spine.203 This paper gave a statistical analysis of non-organic signs 
(later described as “Waddell signs”) associated with complaints of back pain. 
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The paper describes several signs, listed under five groups, which are not 
compatible with physical lesions. These signs include non-dermatomal 
(stocking distribution) sensory changes, altered straight-leg raising angles with 
the patient distracted (i.e. sitting versus lying), tenderness to light touch over 
the back, overreaction (including disproportionate verbalisation, facial 
expression, collapsing), and low back pain with axial loading of the cervical 
spine by hand pressure over the head. Despite the possibility of observer 
bias, Waddell showed these test to have good inter-observer and intra-
observer reliability. These tests were intended as a prognostic indicator for 
patients that may have a poor outcome with treatment and this has been 
subsequently verified by other researchers.59 204-206 
 
The Waddell signs have been used as indicators of malingering,207 even 
though this was not their original purpose. Waddell originally described the 
signs as useful indicators for patients whose pain is not purely physical and 
therefore unlikely to be corrected by interventions aimed at physical 
correction, such as surgery. He felt that these patients had psychosocial 
aspects to their pain, which may require different treatment. In other words, he 
did not claim that the signs were indicators of conscious deception. 
 
Other behavioural factors have been proposed as indicators of malingering, 
including sub maximal effort on muscle testing, lack of motivation, aspects of 
a patients verbal reporting of symptoms,47 and facial expression.208 As with 
the non-organic signs outlined above, however, it is difficult to prove 
deliberate deception with any of these signs. 
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An important point regarding non-organic signs, then, is that the absence of a 
physical basis for the complaints does not necessarily indicate malingering. In 
other words, demonstrating biological implausibility with regard to a patient’s 
symptoms does not mean that the patient does not feel them, or suffer from 
them. This relates to the concept of disease versus illness. Patients suffer 
illnesses; doctors diagnose and treat diseases.21 Illnesses are experienced by 
the patient and may be related to physical, psychological and social factors, 
whereas diseases are abnormalities in the structure and function of physical 
systems or parts of the body. 
 
Although there are reports in the literature claiming that compensated patients 
report symptoms with increased frequency32 183 209-211 or severity,212 this is not 
always the case.48 186 203 213 214 This debate is not important to the discussion 
of malingering. Whether or not the symptoms described are actually felt 
(rather than consciously produced or altered) is the crucial distinction to be 
made. Similarly, the observation that compensated patients rate their pre-
injury functioning superior to non-compensated patients215 216 does not mean 
that they do not believe this to be the case. 
 
Malingering refers to the intentional, or conscious, reporting or exaggeration of 
symptoms for reward (secondary gain, compensation). To show that a patient 
is malingering requires proof, not of the irrational nature of the symptoms, but 
of the conscious reporting of those symptoms, or the conscious exaggeration 
of “real” symptoms. 
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Several studies have attempted to demonstrate conscious symptom 
exaggeration in compensated patients. Measurement of conscious symptom 
exaggeration usually incorporates one or more sub-scales of the Minnesota 
Multiphasic Personality Inventory (MMPI).217 Lees-Haley has published 
several papers on this subject.154 218-223 He developed a Fake Bad Scale154 
which is the summary score of 43 selected items from the MMPI. The items 
chosen were based on test responses and observation of “obvious” 
malingerers. The score was tested in malingerers, non-malingerers, and 
groups of outpatients (without injuries or compensation) who were asked to 
simulate emotional distress from an injury. A score of 20 or more was set as 
the cut-off for malingering. The scores were higher for malingerers than for 
non-malingerers, and similar in malingerers and patients simulating emotional 
distress. 
 
Many other scales for measuring malingering based on the MMPI exist, such 
as the F Scale, F-K Index, Ego Strength Scale, Subtle-Obvious Scale, DIS 
Scale and DEB Scale.220 They are designed to appraise the extent to which 
patients over-state their psychological problems and exaggerate emotional 
symptoms, usually by scoring much higher than the general population. Like 
the Fake Bad Scale, they are based on answers given by controls who are 
asked to “fake” the answers by consciously trying to appear psychologically 
abnormal, and on answers given by malingerers. 
 
An obvious flaw with these scales is that the diagnosis of malingering in the 
test subjects used for validating the scales is not based on any recognised 
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standard. Malingerers chosen to test the scales are referred to as “obvious” 
cases, or are cases who have been shown to be malingerers by surveillance. 
Choosing a patient based on the obviousness of their malingering is clearly 
subjective. It is likely that patients were chosen because of their likelihood to 
have high scores on the various scales. 
 
Another scale, the CE scale developed by Clayer et al,224 is based on the 
Illness Behaviour Questionnaire225 and has been proposed as a measure of 
conscious exaggeration of symptoms. Rather than testing on normal patients 
mimicking malingering, it was tested on a small group (ten) of patients thought 
to have pain at least partly of psychosocial origin. The gold standard used was 
the opinion of two independent psychiatrists and correlation between the 
average of the psychiatrists’ opinions and the CE scale was good (correlation 
coefficient 0.64, p < 0.01). Unfortunately, as with other studies, the weakness 
lies in the reference standard. Correlation between the two psychiatrists was 
not provided, and one previous study has shown poor correlation between 
psychiatrists regarding their opinion on malingering.226 
 
In the insurance industry, surveillance has been used as proof of malingering. 
However, the problem with this is that it usually only shows functional 
capacity; video footage of patients performing strenuous tasks does not reveal 
their level of pain during that task. 
 
It is well established that normal people can fake emotional distress in 
general, and post-traumatic stress disorder (PTSD) specifically.154 220 227 228 
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There is also some evidence that certain scales can distinguish between 
patients who simulate (fake) the test and “genuine” patients.154 220 222 227 229 
This does not mean, however, that patients with similar scores to the control 
simulators are necessarily faking. And although some of the scales are 
designed to pick up patients who fake badly (Fake Bad Scale, Subtle-Obvious 
Scale) it remains difficult to prove that this is the case. In fact, in one study 
that looked at student volunteers who were instructed to feign PTSD (some 
with coaching and some without) no difference was found in the Fake-Bad 
Scale between the volunteers who were coached, those who were not 
coached, and “bona-fide” PTSD cases.228 This paper has been criticised223 for 
using workers compensation claimants as the bona-fide group, which leads to 
two possible conclusions: that the workers compensation patients were also 
feigning illness (in other words, they were not bona-fide cases of PTSD); or 
that the Fake-Bad Scale is not sensitive in detecting malingering. For our 
purposes, this means that information from such studies is of limited use: 
either compensated patients are feigning illness, or we cannot determine 
whether they are. 
 
The scales used to detect malingering may be positive for other reasons. 
Grillo221 found that patients with personality disorders had scores consistent 
with simulation (faking bad). Barsky212 provides an overview of possible 
reasons for symptom amplification, including depression, anxiety, neuroses 
(hysterical conversion), somatizing personalities, and social and legal 
interventions. Consequently, the fake-bad scale has been criticised as 
produceing a very high rate of false positives.228 
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It is possible that the scores mentioned may be related to malingering, but the 
evidence is not strong. What is of note is that, although these scores may be 
high in “obvious” malingerers, they are not always high in patients involved 
with compensation or litigation. Mendelson230 used a measure of Conscious 
Exaggeration from the McGill Pain Questionnaire and found no difference in 
the scores between chronic pain patients involved in personal injury litigation 
and those not seeking compensation. In a review by the same author, it was 
concluded that there was no evidence that patients seeking compensation 
exaggerate their pain.48 This finding was confirmed by Melzak, Katz and 
Jeans213 who found no difference in pain reporting using the McGill Pain 
Questionnaire or psychological testing (MMPI) between compensated and 
non-compensated patients. DeViva and Bloem186 showed that in combat 
veterans seeking treatment for PTSD, scales of symptom exaggeration were 
not related to attempts to seek compensation. 
 
Other measures of malingering, used in head injured patients, have been 
associated with compensation status. Binder231, in 1993, showed that scores 
of poor effort and conscious exaggeration were increased in compensated 
patients with head injury. In this study, a series of 5-digit numbers were 
presented to the patient at the rate of one digit per second, and after an 
interruption they were asked to recognise the numbers by being presented 
with a forced choice between one correct response and one distractor such 
that patients with no short term memory would still score 50% by chance 
alone. Binder found that the group seeking compensation scored worse than 
the group not seeking compensation, and often scored worse than would be 
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expected by chance. He concludes that this is evidence of conscious 
exaggeration of memory deficit, although the proportion of scores below 
chance were only 17% and 3% in the two compensated groups. 
 
Similar findings to that of Binder were found by Millis,232 in a study examining 
exaggerated memory deficits using a similar, word-based, recognition test. He 
found that mildly head injured patients seeking financial compensation scored 
significantly worse than uncompensated patients with moderate to severe 
head injuries. Interpretation, however, is difficult, as confounding was possible 
due to age differences between the two groups. Also, differences in the mean 
scores between the two groups does not give us information regarding the 
extent of symptom exaggeration, as we do not know the proportion of patients 
who may exaggerate, or at what cut-off one should declare malingering to be 
present. 
 
Perhaps of greater interest in the trials by Binder and Millis was the finding 
that, of the compensated patients, those with mild head injury scored 
significantly worse than those with more severe brain dysfunction. This 
association of increased disability with less severe physical injury has been 
noted previously for whiplash93 and ‘railway spine’.19 Combined with the 
evidence from Binder of increased symptom exaggeration with less severely 
injured patients, this provides some evidence for malingering. 
 
In a review of articles on malingering, Fishbain et al233 concluded that the 
methodology of studies was poor and that data on malingering is inconsistent. 
    52
However, they found that malingering probably does occur in chronic pain 
patients and is probably in the order of 1.25 – 10.4%. 
 
In a review of orthopaedic and neurosurgeons opinions in the US, Leavitt and 
Sweet234 found that most surgeons agreed that malingering occurred in 5% or 
less of patients with low back pain. A higher estimate of malingering (20 - 
30%) was reported by Less-Haley219 using the Fake-Bad Scale, but this has 
been reported as having a high false positive rate.228 
 
Another aspect of symptoms that has been seen as proof of malingering is the 
improvement in symptoms after settlement of compensation. The expression 
“cured by a verdict” comes from a quote by Foster Kennedy,20 a neurologist 
who, in 1946, wrote: “A compensation neurosis is a state of mind, born out of 
fear, kept alive by avarice, stimulated by lawyers, and cured by a verdict.” This 
was reinforced in an often cited article by another neurologist, Henry Miller,235 
236
 who claimed that only 2 patients from a cohort of 50 with “accident 
neurosis” had ongoing neurosis two years after settlement. Apart from 
questions regarding the validity of the diagnosis, the methodology is not clear 
regarding selection of the 50 patients for review, and the review process. 
Another paper from the same period noted that 88 out of 100 patients with 
whiplash improved after settlement of the legal case and attributed the lack of 
improvement in the remaining twelve patients to ongoing secondary gain.237 
Like Miller’s paper though, the study population (one hundred) was taken from 
a larger cohort of 219 patients and the selection criteria were not stated. Since 
then, studies involving follow-up of a pre-defined cohort of claimants, have not 
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shown significant evidence of improvement in the patient’s condition after 
settlement of the case.238-241  
 
The literature regarding improvement after settlement has been reviewed by 
Mendelson in three articles238 242 243 and he concludes that Miller’s view, that 
patents improve after settlement, is not supported by the literature since that 
time. Mendelson, though, concentrated on return to work as a measure of 
recovery. Return to work is influenced by many factors other then illness. 
Several studies have shown that social factors are stronger predictors of sick 
absence and return to work than illness. This is discussed above, in relation to 
back pain. In any case, there is no good evidence that patients are “cured by 
a verdict”. This does not, however, prove that compensation was not involved 
in the development of the condition. 
 
Changes in patient behaviour and perceptions of health after settlement of 
claims, which may provide stronger evidence of malingering, have received 
little attention.  
 
Although there is evidence that malingering exists, it probably occurs in a 
minority of injured patients, and is insufficient to explain any association 
between outcome and compensation status. It can be concluded then, that 
compensated patients are genuinely ill, or at least perceive themselves as 
such. In other words, we have to take their word for it. Lack of a physical 
explanation for patients’ illnesses does not, in itself, imply malingering. 
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It appears then, that in most cases the symptoms (and therefore the illness) is 
real. And although there is little evidence for conscious symptom exaggeration 
or feigning, this does not mean that compensation status does not influence 
the development or course of the illness. The association between 
compensation (and other psychosocial variables) and many, usually 
subjectively diagnosed, illnesses remains; the lack of evidence of malingering 
merely indicates that any effect that compensation has is not being 
consciously manipulated. 
 
1.5.3.2 Physical factors 
 
The association between compensation and poor outcome may be explained 
by physical factors, that is, different physical injuries in compensated patients 
may be the cause of the poor outcome. In other words, the association 
between compensation and poor outcome may be confounded by physical 
factors. This may seem intuitive in some situations: for example, for any given 
injury, workers in factories may be expected to experience more severe 
injuries than non-compensated people who are injured in their home or at 
sport. With objectively diagnosed conditions, this may be the case, and this 
can easily be accounted for in any analysis, by allowing for injury severity. In 
subjectively diagnosed conditions, like those usually associated with 
compensation, this becomes difficult as we do not know if the condition is 
more severe because of physical factors associated with the injury, or if it 
being reported as more severe because of the presence of compensation. 
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In any case, while there is some evidence that outcome after injury can be 
predicted by the physical injury (for example, scores of injury severity have 
been shown to predict mortality,244-251 and illnesses such as PTSD,191 252), in 
more subjective conditions (such as PTSD), which are often associated with 
compensation, this is not always the case.253 In fact, some studies have 
shown worse outcomes in patients with lower scores of physical injury.183 254  
 
It may be argued that psychological factors, such as those involved in 
compensation, may cause physical disease. For example, the risk of coronary 
heart disease has been associated with psychological factors such as 
occupational stress or low job control.62 255 256 However, the association 
between adverse psychological exposure and disease may not necessarily be 
causal, and the problems and biases inherent in studies of this type have 
been documented.257 258 
 
The literature does not provide any evidence that the association between 
compensation and poor outcome is confounded (or mediated) by physical 
factors. In fact, in studies that do take injury severity into account, there is 
often little correlation between the physical severity of the injury and the 
perceived outcome, as psychosocial factors (including the presence of 
compensation) will often outweigh the influence of injury severity. 
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1.5.3.3 Secondary gain 
 
Secondary gain refers to personal advantages that result from the symptoms 
of physical disease. It does not necessarily imply that this is a conscious 
process, and the “gains” may include the avoidance of certain activities. It 
relates to the concept of the sick role, which may contain or lead to secondary 
gains. 
 
The literature pertaining to secondary gain has been reviewed by Fishbain et 
al,259 who concluded that secondary gain is an important determinant of 
illness behaviour. They also conclude, however, that the literature pertaining 
to the role of secondary gain via compensation is inconsistent. This may be 
due to an inconsistent association between secondary gain and 
compensation. For example, a compensated patient may be following a 
compulsory process and not necessarily be seeking gain, and conversely, 
patients may be seeking secondary gain, but, for other reasons, do not 
choose to seek compensation through the recognised channels. 
 
Secondary gain as a mechanism for the association between compensation 
and health, may be purely financial or due to other psychosocial gains that 
arise from assumption of the sick role. 
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1.5.3.3.1 Financial factors 
 
The evidence for financial gain as a motive for pursuing compensation is 
found in studies that have shown variation in the uptake of compensation 
(usually workers compensation in the form of financial payments or sick leave) 
with variation in the level of benefits provided.113 260-264 Attempts have been 
made to quantify the association between benefits on the one hand, and 
illness on the other.265-267 In a study using randomly sampled claims from 12 
US states, Worral and Appel, showed that a 10% increase in workers 
compensation benefits is associated with a 10% increase in claims costs, a 
4% increase in claims frequency, and a 9% increase in the duration of 
disability.260 Differences in health outcomes (health care utilisation and time 
off work) have also been shown between lump sum and continuous 
payments.20 80 268 
 
The effect of financial incentives on surgical outcome has been studied in the 
United States military system, where compensation rates are standardised 
and not usually subjected to appeal. In a study of 348 soldiers after lumbar 
microdiscectomy, increasing compensation incentive (anticipated payout 
relative to usual income) was a significant determinant of poor surgical 
outcome.269 
 
Similar changes in claim rates (as a surrogate for injuries) have also been 
demonstrated after legislative changes in compensation systems in 
Australia.90 270 271 However, to attribute the changes to any one factor, such as 
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level of compensation, is difficult due to the widespread changes which 
accompany such administrative changes. For example, the introduction of the 
Accident Compensation Commission in Victoria brought with it an increased 
crackdown on false claims that, on its own, may have dramatically reduced 
the claim rate.270 
 
Leigh,272 however, states that the influence of the size of the benefits on claim 
rates, while present, may be overestimated. He suggests that part of the 
association between benefit levels and claim rates may be due to legislators 
increasing benefits in response to increased claim rates. Within the workers 
compensation system, he also found that claim rates were higher in blue-
collar workers and lower in experienced workers, thereby exposing a variable 
that may be responsible for confounding in studies of this type. 
 
Outside the role of financial incentives, other psychosocial factors such as 
occupational factors, blame, and personality have been studied as potential 
mechanisms or confounders in the association between compensation and 
health. 
 
1.5.3.3.2 Psychosocial factors 
 
Prior to the rise of psychology in the second half of the 19th century, several 
authors had attributed unexplained illnesses to neurological abnormalities, 
and, in the absence of identifiable pathology, several authors suggested that 
the complaints may be generated by an “idea” or “emotion”.273 274 The earliest 
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psychological theories regarding compensation related illness used the term 
hysteria, and early reports of the association between compensation and 
illness were labelled as compensation hysteria.242 Although hysteria in the 
workplace has been described as far back as the eighteenth century.275 
Hysteria, or hysterical conversion, defined as illness behaviour without 
evidence of physical cause, has been given as the cause of compensation 
related illnesses such as RSI31 and railway spine.25 
 
It is interesting to compare early accounts of hysteria with compensation 
related illnesses from the present day. Gower,26 in his textbook of neurology 
from 1888 felt that hysteria was not caused by malingering, continued even 
after the stimulus was removed, was often post-traumatic, and was influenced 
by the suggestion of symptoms and by imitation. The presentation of 
hysterical symptoms, however, changes with time, which is thought to be a 
reflection of what is thought to be legitimate disease at the time.94 276 In 
Gower’s textbook, paralysis was a common presentation, but he also 
described superficial tenderness, a common finding in hysterical (or 
somatoform) disorders today, such as fibromyalgia.277 
 
Part of the psychology of compensation-related conditions such as whiplash 
and RSI may be symptom expectation or suggestion. The presentation of 
feelings such as dissatisfaction, anxiety and stress as complaints that fit into 
known patterns, such as whiplash or RSI, has been attributed to pre-existing 
knowledge of these conditions.31 44 94 96 97 111 278 The important connection with 
compensation lies in the possibility that the stress and anxiety felt by the 
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patients (which they then describe in terms that fit into recognised patterns of 
illness) may be caused by the compensation process itself. It is also important 
to note that labelling of symptoms as a recognisable disease is an important 
step in the process of obtaining compensation, and in deriving the benefits of 
the sick role. 
 
It has been suggested that there is an underlying psychological difference 
(such as depression, hysteria, and hypochondriasis) between compensated 
versus non-compensated patients.206 Some studies testing psychological 
predictors of outcome after treatment have shown a difference in outcome 
between patients grouped by different psychological profiles,155 178 205 206 279 280 
although others have not.281 However, most of these studies measure the 
psychological status long after the initial injury, which raises the question of 
whether the patient was psychologically predisposed to the condition, or 
whether the injury (or the compensation process and its accompanying social 
environment) caused the psychological condition. 
 
Unfortunately, in studies that show an association between pre-injury 
psychological status and post-injury psychological status, the pre-injury status 
is usually provided by the patient, which leads to potential bias. For example, 
studies of stress disorders after motor vehicle accidents show that patients 
with a history of psychological problems such as PTSD and depression are 
more likely to develop stress disorders post injury.193 282-284 If compensated 
are also more likely to develop PTSD (by reporting more symptoms relating to 
PTSD), it is possible that they are also more likely to report a past history of 
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PTSD and depression. This recall bias is likely to affect the association for 
prospective cohort studies as well as case-control studies, as the pre-injury 
status depends on patient recall and not on prospectively collected data. 
 
While the role of psychopathology, for example depression and neuroses, in 
predisposing patients to poor outcome remains unclear, there is evidence that 
some aspects of the psychosocial environment influence outcome. Factors 
such as socioeconomic status and work factors such as employment grade 
and job satisfaction have been shown to influence both the reporting and the 
outcome of some conditions.67 69 70 72 73 76 77 79 85 130 158 182 285-292 The 
compensation process itself, particularly if the process is long or adversarial 
has been blamed for poor outcomes after injury.81 96 132 192 241 293 294 
 
Blame may also play a role in outcome after injury. It appears that blaming 
others (particularly an employer) for one’s condition, rather than accepting 
responsibility, or blaming no-one, leads to poor outcome and resistance to 
treatment,72 110 295-297 not only in subjective conditions such as whiplash and 
back pain, but in patients paralysed after severe injuries.298 It may not be 
possible, however, to dissect out any effect of blame from the effect of 
compensation, as those who are entitled to compensation are usually not at 
fault. This is thought to be a significant factor in the improved outcomes seen 
in “no-fault” compensation systems, and may be an explanation for the 
association between compensation and whiplash.110 
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Blame and fault relate to the psychological concept of attribution theory, which 
concerns the affective and behavioural consequences that result from the 
perceived causes of events.299 300 Williams and others offer an explanation of 
how patients’ reaction to trauma may be influenced by causal attribution.299 In 
simple terms, blaming a railroad company for one’s injury because they are 
more interested in deadlines than patient safety can create feelings (such as 
anger) which may influence behaviour. They also offer other cognitive 
processes, such as hindsight bias, as explanations for the variance in 
response to traumatic events. While these may be valid explanations for the 
difference in response found in compensated patients, they do not tell us if 
these processes are also driven by secondary gain or some other aspect of 
the compensation process. In fact, some of the aspects of blame, such as a 
desire for revenge on the person or organisation seen as causing the injury, 
may be regarded as forms of secondary gain. 
 
1.5.3.4 Tertiary gain 
 
Although much has been written about the role of secondary gain and how the 
psychosocial environment may influence the patient, another, external, cause 
for the association should be considered: tertiary gain. Tertiary gain of illness 
was first proposed by Dansak301 who defined it as “gains sought or attained 
from a patient’s illness by someone other than the patient”. In the context of 
compensation for injury, tertiary gain may benefit lawyers and medical and 
allied health practitioners. 
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The involvement of a lawyer is associated with poor outcome after chronic 
pain,302 surgery,178 303 304 work place injury,61 260 305 and road traffic injuries.68 
117 198 306 307
 Diminished use of lawyers has also been suggested as one of the 
reasons for the benefits associated with no-fault insurance schemes.68 117 
Lees-Haley attributes the effect of legal representation to “coaching” by the 
lawyers, where plaintiffs are advised how to answer questions from doctors 
and psychologists to increase the reported disability.308 
 
Although retention of a lawyer is associated with poor outcome, cause and 
effect is difficult to determine without clear information regarding the temporal 
relationship between the two factors. While it can be argued that those who 
retain the services of a lawyer are less satisfied with their condition and have 
a poor outcome as a consequence of retaining the lawyer, the opposite may 
also be argued: that those who are dissatisfied or who have a poor outcome 
are more likely to retain the services of a lawyer. Causal association is also 
difficult to establish due to the obvious association with other factors, for 
example, cases involving legal representation will usually involve more 
engagement with the adversarial legal system, the cases will take longer, and 
exposure to other stress-related events, such as attendance for medical 
reports and in court, may be increased. For example, in a study of outcome 
after carpal tunnel surgery within the workers compensation system,176 
patients with contested claims had a significantly worse outcome than those 
with uncontested claims, the latter group having similar outcomes to 
uncompensated patients. This would indicate that the compensation process 
(involvement with the adversarial legal system) may be more important than 
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the financial gain, although it could also be argued that those seeking 
compensation through the courts may be seeking greater financial gain. 
Other authors attribute the effect of compensation to the process, rather than 
the financial gain.131 132 293 308-310 Lees-Haley describes the model personal 
injury plaintiff as an “unhappy somatizer involved in a social context which 
encourages rationalization, projection of blame, and complaining”.308 Put more 
succinctly, Hadler notes that “It is hard, if not impossible, to get well if you 
have to prove you are sick”,309 and, in a direct comment on the compensation 
process, states that “the algorithm for recourse … promulgated by the 
Workers’ Compensation system is dangerous, if not iatrogenic”.310 This may 
represent tertiary gain, in that the processes of claiming compensation may be 
thought to benefit other parties, such as lawyers and insurance companies. 
 
Tertiary gain from doctors and other health practitioners may also contribute 
to illness in compensated patients. Kwan and others offer a broad definition of 
tertiary gain to include any gain received by caregivers, such as status and 
recognition, and describe tertiary gain as a natural phenomenon, with the 
gains being normal consequences of the caregiver role.311 However, specific 
examples exist of how compensated patients may be diagnosed or treated 
differently by doctors, so that financial or academic gains may be achieved. In 
a study examining diagnosis and treatment of thoracic outlet syndrome, 
Cherington and Cherington312 found significant small area variations in the 
rates of surgery for thoracic outlet syndrome (TOS). They found that in 
Colorado, workers compensation patients were more likely to be diagnosed 
with TOS than uninsured patients, and that workers compensation patients 
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were far more likely to be treated surgically once diagnosed. 27% of patients 
treated surgically were treated under workers compensation, and 3% were 
uninsured. Of the patients treated non-operatively, 7% were under workers 
compensation and 29% uninsured. Increased use of health services by 
patients treated under workers compensation compared to private insurance 
has been attributed to the higher medical fees provided under the workers 
compensation scheme.313  
 
The labelling of many of the conditions closely tied to compensation, such as 
railway spine, RSI and whiplash, by the medical profession is thought to 
represent tertiary gain. Even though the provision of a diagnosis, in the form 
of a medical label such as whiplash or RSI, provides some secondary gain to 
the patients by validating their illness and therefore leading to secondary 
benefits such as monetary compensation or withdrawal from obligations at 
work or in the home, it also leads to tertiary gains for the health professional, 
such as financial gain from ongoing treatment and support of other 
practitioners.278 311 
 
The labelling of conditions may carry with it the expectation of symptoms by 
the patient and expose them to harm by treating them as diseased patients.277 
314
 The labelling of RSI was thought to be an issue in the epidemic of RSI,31 in 
whiplash where it was suggested that the diagnosis is more disabling than the 
injury,146 and in idiopathic arm pain where making a diagnosis is thought to be 
harmful.164 
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Tertiary gain may contribute to the incidence of illness and poor outcomes 
seen in compensated patients not only by diagnosing (labelling) illnesses,314 
but by promoting illness through further investigations, referral to other health 
practitioners, and through treatments provided. 
 
The role of investigations in the propagation of illness has been studied by 
Jarvik et al315 with respect to magnetic resonance imaging (MRI). In this study, 
380 patients referred to a primary carer for regional back pain (no neurological 
symptoms) were randomised to receive a plain radiograph or an MRI as their 
initial investigation. No other intervention was provided as part of the study, 
apart from usual care by the general practitioner. Back-related disability and 
general health at 12 months were similar for both groups, however the group 
who were randomised to receive an MRI had higher treatment costs, were 
more likely to undergo spinal surgery (10 operations compared to 4), and 
were therefore more likely to have treatment complications. The higher 
likelihood of treatment associated with medical investigations has also been 
shown elsewhere.316 317 
 
While this does not provide direct evidence of tertiary gain, it does provide 
some evidence of the tendency for doctors to fall back on a medical model of 
disease, and to use what they know and what they have at hand. In other 
words, to medicalise patients’ complaints. Medicalisation refers to the 
interpretation of various processes of human life as medically defined 
conditions. The term, and its causes and implications, were first brought into 
public discussion by Ivan Illich in 1975.318-320 Illich noted the widening scope of 
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medical care, and an association between increased therapy and increased 
harm to patients, largely through iatrogenesis. Medicalisation has been 
considered a problem with various aspects of health, such as childbirth,321 old 
age,322 and the process of dying,323 but compensation related conditions such 
as back pain, PTSD and whiplash have all been held up as examples of 
medicalisation:7 13 55 114 148 324 325 of the medical community taking general 
complaints, many of which may simply be expressions of dissatisfaction, and 
of attempting to fit them into known constructs by the use of investigations 
and, once placed into the most appropriate diagnostic category, of instigating 
treatments. Indeed, the study described above, which compared plain 
radiographs to MRI scans for low back pain, may be seen as an example of 
medicalisation, as both of these investigations have been shown to be not 
predictive of back pain.326-328 
 
Although the increased illness reporting in compensated patients may, in part, 
be mediated by increased treatment provided by health practitioners, it may 
also be true that more investigations and treatment are provided to 
compensated patients because they exhibit more illness behaviour. Also, 
there is less financial restriction on providing health related activities in 
compensated patients. 
 
The interplay between compensation and other psychosocial factors may be 
difficult to untangle. Many psychosocial factors that are known to be related to 
general health, such as occupational factors (job satisfaction,67 69 70 73 76-78 158 
269 285 289 292 329
 job control,78 256 income,76 330 occupational prestige or social 
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class,76 79 158 292 330 education,330 331 and psychological stress,67 69 76 78 182 255 258 
286
 are likely to be associated with compensation. For example, self-employed 
persons in Australia often do not have workers compensation, those on high 
incomes may be less likely to pursue compensation, less educated people 
may be more likely to be employed in jobs of lower prestige and jobs that are 
more likely to result in injury (and therefore subsequent claims for 
compensation),70 and, interestingly, those suffering psychological stress may 
be more likely to suffer a work-related injury.332 333 
 
1.5.4 Summary of literature 
 
An association between compensation status and poor outcome after injury 
has been widely, although inconsistently, reported. The association between 
compensation and outcome after injury is not new, and is not confined to any 
particular type of compensation and is not geographically confined.   
 
The literature relating to the association with compensation is often flawed by 
the absence of a control group of non-compensated patients, by retrospective 
design, and by difficulties in establishing the diagnosis. Interestingly, most of 
the literature on this topic concerns diagnoses or conditions, such as 
whiplash, chronic pain, low back pain, head injury and arm pain, which rely on 
subjective complaints, particularly pain. Not only do these diagnoses rely on 
patient-reported symptoms, they are often diagnoses that have no accepted 
pathological findings. 
 
    69
Regarding the mechanism of any association, there is evidence that 
compensation may influence outcome by secondary gain (financial or 
psychosocial). There is very little evidence of pre-existing psychological 
factors acting as predictors of outcome, but this may be due to the practical 
difficulties associated with establishing such a connection. 
 
Tertiary gain, through the control of the process afforded to doctors and 
lawyers, also appears to be an important mechanism by which compensation 
may be associated with increased incidence of illness, and poor outcome after 
treatment. It is likely, however, that compensation produces poor outcome by 
a combination of the processes described, for example, it is reasonable to 
conclude that, in seeking secondary gain, patients are forced to use legal 
representation and deal with the adversarial legal system. These factors, 
along with social and cultural pressures from workmates, employers, friends 
and family, and anxiety from increased involvement with medical practitioners 
may lead them to escalate pain behaviours. 
 
Difficulties with methodology in studies of compensation, for reasons such as 
selection bias, recall bias, misclassification bias (from poorly defined 
definitions of exposure and outcome variables) has resulted in significant 
variation in reporting the presence and magnitude of any association, and 
makes arguments for a causal relationship more difficult to sustain. It has 
been argued,50 for example, that compensation may be a consequence of 
chronic pain and illness, rather than a cause, and that the observational 
studies so far performed are unable to distinguish between cause and effect. 
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The lack of prospective studies, and difficulties controlling for confounding 
from injury factors, demographic factors, and other psychosocial variables 
also makes the determination of cause and effect difficult. Furthermore, 
differing definitions of compensation make it difficult to determine whether the 
association is due to legal involvement, blaming others, pursuit of 
compensation, or related to case settlement. 
 
Due to the nature of the compensation systems, trauma is assumed to be a 
common precipitant for these conditions; many of the conditions discussed 
relate to the trauma of industrial injury or to motor vehicle trauma. The role of 
physical trauma, however, has been argued, particularly in the case of back 
pain, whiplash, and work-related arm pain. 
 
There is a need for more research into compensation status and outcome 
after injury. A systematic literature review of the association between 
compensation and outcome after injury or after surgery has not been 
performed. In order to accurately measure the association, studies with 
multivariate analysis, to allow for other psychosocial and physical factors likely 
to influence outcome, are required. Clear definitions of compensation and 
validated outcomes are also required. 
 
Regarding research aimed at determining cause and effect, an effort must be 
made to examine the decision to pursue compensation. If the decision to 
pursue compensation is influenced by outcome factors, or by factors 
influencing the outcome, cause and effect cannot be concluded. In this case, 
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using entitlement to compensation as the main exposure variable (rather than 
pursuit of compensation) may allow more robust conclusions regarding cause 
and effect, as entitlement to compensation is less likely to be voluntarily 
influenced by patients. 
 
1.6 Statement of objectives 
 
1.6.1 Aim 
 
This thesis aims to explore aspects of the association between compensation 
and outcome after injury. Secondarily, it will explore any association between 
compensation status and the development or diagnosis of some conditions 
(back pain, neck pain, PTSD, and fracture non-union), and any association 
between compensation status and the relationship between surgeon and 
patient assessment of satisfaction and recovery. 
 
Any effect of compensation will be adjusted for important confounders, such 
as demographic factors, socio-economic status, and injury severity factors, 
where possible. If an association between compensation and outcome is 
found, it will be further explored by sub-group analysis of compensation type 
(third party or workers’ compensation), by comparing outcome in those who 
pursued compensation to those who were entitled to compensation, and by 
examining the effect of case settlement. 
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Other aspects of the compensation process will be studied, namely perception 
of fault and use of a lawyer. Some correlation between these factors and 
compensation status is expected, but the presence of some overlap in these 
factors will allow exploration of confounding and interaction, to determine 
which factor is the strongest predictor of outcome.  
 
The study does not aim to determine the mechanism of any association, 
although this will be included in the discussion, and the evidence for a cause-
and-effect relationship, regardless of the mechanism, will be examined.  
 
1.6.2 Study hypotheses 
 
The primary study hypothesis is that the receipt (or potential receipt) of 
compensation influences health outcomes after injury in a negative manner. 
Specific hypotheses are listed in each of the three main sections (Chapters 
Two, Three and Four), and the general aim of each of these sections is listed 
below. 
 
1. To investigate the association between compensation status and 
outcome after surgery reported in the published literature by performing 
a systematic review, and to quantify and further analyse this 
association by using meta-analysis. This will be reported in Chapter 
Two. 
2. To identify predictors of poor outcome after major trauma, by studying 
a consecutive cohort of major trauma patients and developing 
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statistical models of health outcomes using general, injury-related, 
psychosocial, and compensation-related factors as possible predictor 
variables. This study will be reported in Chapter Three. 
3. To determine the association between compensation status and 
outcome, adjusting for baseline factors, by prospectively following a 
cohort of patients suffering fractures in motor vehicle accidents. This 
study will be presented in Chapter Four. 
 
The main health outcomes used will be general health, as measured by the 
physical component summary (PCS) and the mental component summary 
(MCS) of the SF-36 General health Survey. Other health outcomes will 
include neck pain, back pain, PTSD, and patient satisfaction. 
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CHAPTER TWO. A SYSTEMATIC REVIEW AND META-ANALYSIS OF THE 
EFFECT OF COMPENSATION ON OUTCOME AFTER SURGERY. 
 
2.1 Introduction 
 
As discussed in Chapter One, there is conflicting evidence for a relationship 
between compensation status and outcome after injury. A review of the effect 
of compensation-related factors on outcome after any injury has not been 
performed and would be difficult due to inconsistencies in the definition of 
injury, and in the types of treatment provided. 
 
As the surgery performed for compensated patients is usually provided to 
treat an injury, a review of outcomes after surgery is a reasonable method of 
testing outcomes after injury. It has the advantage of controlling for diagnosis 
(as most patients undergoing a certain procedure do so for particular 
diagnoses) and controlling for treatment (as all patients in each study are 
undergoing the same treatment (operation). It can be argued, however, that 
many conditions treated surgically in compensated patients, such as back 
pain and shoulder pain, may not be entirely caused by injury. 
 
Surgery for patients treated under compensation schemes is commonplace, 
particularly in the fields of spine, shoulder and knee surgery, where the 
treatment is usually based on a perceived injury in the course of work, or, less 
commonly, as a result of a motor vehicle accident. Any difference in outcome 
between compensated and non-compensated patients is important as it may 
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influence clinical decision making regarding surgery. Also, a negative effect of 
compensation on outcome after surgery would raise questions regarding the 
validity of the diagnosis if the surgical correction of the perceived problem (for 
example, a herniated disc) failed to relieve the symptoms. 
 
The association between compensation status and outcome after surgery has 
not previously been subjected to systematic review or meta-analysis, however 
systematic reviews regarding the effect of compensation have been 
performed in other areas. The two previous systematic reviews, mentioned in 
Chapter One, relate to chronic pain210 and outcome after head injury.183 
The first of these studies, by Rohling and Binder, was published in 1995 and 
examined the effect of compensation on the reporting and outcome after 
treatment of chronic pain. It analysed 32 papers, 72% of which were related to 
low back pain, and showed that compensation was associated with increased 
reporting of pain and decreased treatment efficacy. The association remained 
significant when both liberal and conservative estimates were used. 
The second systematic review, by the same authors (Binder and Rohling) was 
published in 1996 and examined the association between compensation and 
outcome after head injury. The authors found that compensated patients 
demonstrated significantly more abnormalities and disabilities pertaining to 
their head injuries, despite having less severe injuries. 
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2.1.1 Aims and specific hypotheses 
 
This systematic review aims to examine the association between 
compensation and outcome after surgery in a systematic manner and, through 
meta-analysis, to provide an estimate of the size and precision of any effect. 
Further, through examination of any heterogeneity by subgroup analysis and 
meta-regression, this study aims to explore possible mechanisms for the 
effect and important associations that may provide indicators for future 
research. 
The study hypothesis states that compensated patients are more likely to 
have an unsatisfactory outcome after surgery, compared to non-compensated 
patients, and that when subjected to meta-analysis, this association will be 
statistically significant. 
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2.2 Materials and methods 
 
As it is not possible to perform a randomised controlled trial for compensation, 
the studies under review can only provide observational data. Therefore, the 
so-called ‘MOOSE’ criteria were used to guide the conduct of the study, as 
recommended by leading medical journals and the CONSORT initiative.334 
The MOOSE criteria are based on a report entitled Meta-Analysis Of 
Observational Studies in Epidemiology (MOOSE)335 which provides a 
checklist to standardize the methodology of reviews based on observational 
data. 
 
Studies to be included in the review included any trial of surgical intervention 
where compensation status was reported and results were compared 
according to that status. A compensated patient was defined as any patient 
receiving worker’s compensation payments for their condition, or undergoing 
litigation as a result of their pre-operative condition. Papers must have 
included at least one compensated patient and one non-compensated patient 
and must have the patients’ compensation status ascertained prior to surgery. 
No language restriction was applied, and no limit was set for the time since 
publication. Although the electronic searches were date-limited by design, 
earlier studies, usually gathered from reference lists, were included. 
 
Surgical intervention was defined as any surgery performed on patients 
regardless of the specialty of the surgeons. Studies examining the effect of 
injections of local anaesthetic or steroids, application of splints, physical 
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therapies, or rehabilitation were excluded. Studies of intra-discal injections of 
chymopapain (usually for lumbar disc pathology) were included, as this 
procedure is usually performed by a surgeon, and usually performed in an 
operating room. 
 
The abstracted outcome used, where available, was a region-specific 
outcome score (e.g., Low Back Outcome Score336, Harris Hip Score337). If this 
was not provided, the following outcomes were abstracted (in order of 
preference): a general functional score, a general health outcome score (e.g., 
SF-36338), a patient satisfaction score, or a pain score. Outcome scores 
measuring time to return to work were excluded as this is influenced by 
confounding factors such as job characteristics and social factors,72 339 and 
has been shown to be a poor measure of outcome for compensated 
patients340. In patients treated under workers compensation for example, there 
is no financial urgency to return to work and, furthermore, the employers and 
insurers are often reluctant to have a patient return to work unless they have 
significantly recovered. These factors would bias the results if return to work 
was used as an outcome variable. Also, return to work is not necessarily 
related to the health or quality of life of the patient. 
 
Outcome was classified as satisfactory or unsatisfactory as given by the 
authors. If this was not provided, outcome scores of “excellent” or “good” were 
classified as satisfactory, and outcomes labelled as “fair”, “poor” or “failure” 
were classified as unsatisfactory according to usual reporting of surgical 
studies. 
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The electronic database search strategy used “compensation” as a text word, 
or the medical subject heading “compensation and redress”, combined with 
“surgery” or “surgical procedures, operative”. Searches were not limited to any 
particular form of clinical study: randomised controlled trials, cohort studies, 
case-control studies, and case series were all included. Animal studies were 
excluded. Unpublished studies were not included. The initial electronic search 
strategies are given in Tables 2.1, 2.2, and 2.3. 
 
Table 2.1. Medline search strategy and results (15 July 2003). 
Search 
number 
Search History Results 
1 compensation.tw. 14732 
2 exp “Compensation and Redress”/ 865 
3 exp SURGERY/ or surgery.mp. 367218 
4 exp SURGICAL PROCEDURES, OPERATIVE/ 1282369 
5 1 or 2 15498 
6 3 or 4 1455756 
7 5 and 6 1753 
8 Limit 7 to (human and yr=1966-2002 and (classical 
article or clinical trial or clinical trial, phase i or clinical 
trial, phase ii or clinical trial, phase iii or clinical trial, 
phase iv or controlled clinical trial or journal article or 
meta analysis or multicenter study or randomized 
controlled trial)) 
 
 
1189 
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Table 2.2. Embase search strategy and results (15 July 2003). 
Search 
number 
Search History Results 
1 compensation.tw. 10680 
2 exp WORKMAN COMPENSATION/ 1870 
3 exp SURGERY/ or surgery.mp. 1023755 
4 exp SURGICAL PROCEDURES, OPERATIVE/ 942391 
5 1 or 2 11526 
6 3 or 4 1023755 
7 5 and 6 1389 
8 Limit 7 to (human and yr=1966-2002 and (article or 
conference paper or journal or proceeding or report or 
review)) 
923 
 
 
Table 2.3. CINAHL search strategy and results (5 Sept 2003) 
Search 
number 
Search History Results 
1 compensation.tw. 1264 
2 Liability, Legal/ or WORKER’S COMPENSATION/ or 
Occupational-Related Injuries/ or Insurance, Liability/ 
9337 
3 surgery.mp. or Surgery, Operative/ 15286 
4 1 or 2 10122 
5 3 and 4 165 
6 limit 5 to yr=1966-2002 159 
 
 
Articles were sourced from Medline (1966 to 2003), Embase (1980 to 2003), 
CINAHL, Cochrane Controlled Trials Register, reference lists of retrieved 
articles and textbooks, and through contact with experts in the field. Duplicate 
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articles were dealt with by inclusion of only the most recent publication. 
Authors were not contacted. 
 
Two authors reviewed all abstracts and selected articles for retrieval. 
Retrieved articles were reviewed independently by the same authors (for 
inclusion criteria and for data extraction) and differences were resolved by 
discussion. The reviewers were not blinded to any aspect of the studies (e.g., 
journal type, author names, or institution). The reviewers abstracted the data 
onto a proforma (Figure 2.1) in the order given on the form, so that data 
regarding the comparative results of compensated and non-compensated 
patients was abstracted last. 
 
Each article that met the inclusion criteria was reviewed for compensation 
type (worker’s compensation, litigation or both), publication year, country of 
origin, surgical procedure, whether or not the article was designed specifically 
to look for a compensation effect, length of follow-up and outcome. Country of 
origin was taken as the country in which the study was performed. Length of 
follow-up was grouped as follows: 0-6 months, 7-12 months, 12-24 months, 
and over 24 months. Outcome was recorded as the numbers of patients with 
satisfactory and unsatisfactory outcomes in each group (compensated and 
uncompensated) according to the criteria given above. If continuous outcomes 
were reported, the total number of patients, the mean score and the standard 
deviation for each group was recorded where possible. 
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Figure 2.1.  
 
Meta-analysis: Compensation vs Outcome 
after Surgical Intervention 
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Methodology was examined by recording study type, completeness of follow-
up, randomisation concealment, and blinding of outcome assessment. Study 
type was classified two ways: firstly as either randomised controlled trial, 
cohort study or case series, and secondly as prospective or retrospective.  
Completeness of follow-up was classified dichotomously as less than 80%, or 
80% or more. 
 
The extracted items of data were selected as they were possible confounders 
or causes of heterogeneity in the association under investigation. Sub-group 
analyses according to these variables, and according to sample size, were 
planned a priori, to explore any heterogeneity. The author’s stated 
conclusions regarding the effect of compensation (regardless of the statistical 
findings) were also recorded. 
 
Cochrane Review Manager (version 4.2) software341 was used to analyse the 
data. Data were entered by one author (IH) and checked by another (JM). 
Odds ratios (OR) and 95% confidence intervals (CI) were calculated for 
dichotomous outcomes (satisfactory / unsatisfactory). Standard mean 
difference was given for continuous outcomes and these were analysed 
separately from the dichotomous outcomes due to the statistical difficulties of 
combining dichotomous and continuous variables. Continuous and 
dichotomous outcomes were combined in the meta-regression. 
 
The results were examined for heterogeneity by examining the forest plot, 
comparing the summary odds ratio using random and fixed effect models, and 
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by using statistical tests for heterogeneity. Funnel plots were used to look for 
publication bias. 
 
Meta-regression, to investigate any association between the recorded 
variables and the effect size, was performed using Bayesian hierarchical 
methods342 and the software Winbugs343, and was performed separately from 
the RevMan analysis. Two variables, year of publication and sample size, 
were analysed in meta-regression only, as they were continuous variables 
and therefore not suitable for subgroup analysis in RevMan. At the suggestion 
of a journal reviewer, meta-regression was also used to perform a post hoc 
analysis of the effect of primary versus revision surgery, on the effect of 
compensation. 
 
The literature search began on 13 July, 2003 with the electronic search, 
restricted to articles published before 1 January, 2003. The search was 
repeated, and the results updated, in May 2004 to include articles published 
before 1 January, 2004. 
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2.3 Results 
 
2.3.1 Study retrieval 
 
The Medline searches found 1,192 studies, Embase 928, CINAHL 159 and 
the Cochrane trial register found 315 studies. All studies found by CINAHL 
and Cochrane, and the majority of studies found by Embase were also found 
by the Medline search. No new articles were found from textbook reference 
lists or contact with experts in the field. Sixty-six extra articles were retrieved 
via references in the articles retrieved from the electronic search. 
 
Most studies retrieved electronically could be excluded from information 
provided in the abstract, obviating the need for retrieval of the full article. For 
example, some studies initially retrieved electronically referred to aspects of 
respiratory compensation or compensation of renal function and were 
unrelated to the topic of the review. Studies found from reference lists were 
inspected electronically where possible and excluded, where possible, based 
on information provided in the abstract. Other articles that initially appeared 
relevant were excluded on reviewing the abstract if they only included 
compensated patients in the study population, or alternatively, if they excluded 
compensated patients. 
 
The final number of complete articles retrieved for review (from all sources) 
was 305, of which 211 satisfied the inclusion criteria. Most were excluded 
because, although they may have included a mixture of compensated and 
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non-compensated patients in the population, the comparative results for these 
two groups were not given. Two studies were excluded because 
compensation was provided only if patients had a poor outcome, i.e., the 
compensation status was not known prior to surgery, and was dependent on 
outcome. 
 
There were four randomised controlled trials, 45 cohort studies (this included 
any study containing a control group, including case-control studies) and 162 
case series. None of the randomised controlled trials randomised patients to 
receive or not receive compensation, therefore, the data from these studies 
pertaining to the difference in outcome between compensated and non-
compensated patients were observational, as for the other studies. Twenty-
four of the cohort studies were specifically designed to look at outcomes in 
compensated versus non-compensated patients. There were no studies in 
which treatment was allocated according to compensation status.  
None of the randomised controlled trials stated that randomisation was 
concealed. No study stated that the outcome assessor was blinded to 
compensation status. 
 
Of the 211 studies, 175 described a worse outcome in the compensation 
group, 30 articles described no difference between the groups, 5 of the 
articles provided results but did not comment on the difference in the text, and 
one study described better outcome in the compensation group. This was 
based on statements made in the text of the studies, regardless of what 
figures were provided in the text or tables. 
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Of the studies included in the meta-analysis, 31 different previously reported 
outcome tools were used, the most frequently used were the SF-36 and the 
Oswestry low back disability questionnaire (seven studies each), and the 
majority of the others were region-specific outcome scores. Most papers used 
their own outcome tool, 15 used measures of pain, and 12 used measures of 
patient satisfaction. Due to the wide variety of different outcome tools used, 
analysis of the results using the outcome tool as a variable was not possible. 
 
2.3.2 Overall association 
 
One hundred and twenty nine papers had dichotomous outcome scores 
available for comparison and were included in the meta-analysis. References 
for these studies are provided in Appendix 1. These studies included 
information on 7,244 compensated and 13,254 non-compensated patients. All 
except five of the included studies showed a positive association between 
compensation and poor outcome. None of the 129 studies with dichotomous 
outcomes showed an equivalent outcome. None of the five studies showing a 
negative association reached statistical significance. The summary odds ratio 
(OR) for an unsatisfactory outcome in compensated patients was 3.79 (95% 
CI: 3.28 to 4.37, random effects model).  
 
The results for each study and the overall estimate are shown as a forest plot 
in Figure 2.2. Due to the size of this forest plot, it is provided as a single figure 
(Figure 2.2), in order to provide a pictorial overview of the results, and in an 
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identical but enlarged format (Figures 2.3a and 2.3b) over two pages to allow 
it to be read. 
 
The OR using a fixed effect model was 3.12 (95% CI: 2.90 to 3.36). The 
difference in the OR between the random effects and fixed effect models 
indicates some degree of heterogeneity. The chi squared test for 
heterogeneity was significant (chi2 = 308.88, 127 DF, p<0.00001) however 
this test has excessive power in large meta-analyses and the P value does 
not reasonably describe the extent of heterogeneity in the results344. The I2 
value was 58.9%, indicating the proportion of the total variation due to 
heterogeneity344. 
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Figure 2.2. Results and forest plot for all studies in the meta-analysis. 
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Table 2.3a. Enlarged overall forest plot, top half. 
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Figure 2.3b. Enlarged overall forest plot, bottom half. 
 
Full references are provided in Appendix 1. 
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Odds ratios are given in the tables and are the preferred method of reporting 
the effect estimate in this study. However, some information may be gained by 
examining the alternative forms of summarizing the effect estimate. From 
RevMan, the overall relative risk (RR) for a poor outcome in compensated 
patients was 2.26 (95% CI: 2.06 – 2.48, random effects model). The risk 
difference (RD) was 0.25 (95% CI: 0.22 – 0.28, random effects model). 
 
The risk difference may be used to calculate the attributable risk percent. This 
is the proportion of poor outcomes in the compensated group that are 
attributable to the exposure variable (compensation). Using the pooled data, 
the incidence of poor outcomes in the compensated and uncompensated 
groups is 36.9% (2,671 / 7,238) and 16.2% (2,143 / 13,250), respectively. 
Therefore, the attributable risk percent is 56.2%. This indicates that over half 
of the poor outcomes seen in the compensated group can be attributed to 
their compensation status. 
 
As RevMan is unable to perform meta-regression, this was performed 
separately using different statistical software.343 The meta-regression was 
performed using Bayesian methods, and the overall effect size was larger, 
and with a narrower confidence interval, as expected. The overall effect size 
using these methods was an odds ratio of 4.06 (95% CI: 3.49 to 4.78) for a 
poor outcome in compensated patients, a relative risk of 2.71 (95%CI: 2.49 to 
2.97), and a risk difference of 0.28. 
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2.3.3 Sub-group analyses and heterogeneity 
 
Sub-group analyses were performed to examine possible causes of 
heterogeneity. The positive association between compensation and 
unsatisfactory outcome was seen in all sub-groups, with little variation in the 
magnitude of the association. The results for each sub-group are summarised 
in Table 2.4, and forest plots are provided where indicated. The significance of 
the difference between subgroups was analysed by meta-regression and 
these results are provided below. 
 
Analysis according to study type (Figures 2.4 – 2.6) showed a stronger 
association in randomised controlled trials, compared to either cohort studies 
or case series. However, there were only two randomised controlled trials in 
the analysis, which meant that the confidence interval for the effect estimate 
was wide and the difference seen between study types was likely to be due to 
chance. This variable was also analysed on meta-regression and the 
difference was found to be not significant. Although the use of randomisation 
may indicate better methodology, it must be remembered that the exposure 
variable being analysed (compensation status) was not the variable 
randomised. 
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Table 2.4. Sub-group analyses of the association between compensation 
status and unsatisfactory outcome. 
Subgroup Studies Odds ratio 95% C.I. 
Study type    
   Randomised controlled trial 2 5.03 3.22 – 7.86 
   Cohort study 30 3.58 2.74 – 4.67 
   Case series 97* 3.87 3.25 – 4.61 
Minimum time to follow-up    
   0 – 6 months 21 3.81 2.72 – 5.34 
   7 – 12 months 30 4.02 3.08 – 5.25 
   13 – 24 months 34* 4.36 3.17 – 6.01 
   Over 24 months 30 3.44 2.60 – 4.55 
Completeness of follow-up    
   80% or more 111* 3.84 3.30 – 4.47 
   Less than 80% 18 3.61 2.39 – 5.47 
Prospective versus retrospective    
   Prospective 15 3.60 2.70 – 4.80 
   Retrospective 114* 3.84 3.27 – 4.50 
Procedure    
   Lumbar spine discectomy 24 4.77 3.51 – 6.50 
   Lumbar spine fusion 19 4.33 2.81 – 6.62 
   Shoulder acromioplasty 13 4.48 2.71 – 7.40 
   Carpal tunnel decompression 10 4.24 2.43 – 7.40 
   Lumbar intradiscal chymopapain injection 9 3.67 2.45 – 5.51 
Country of origin    
   U.S.A. 106* 3.77 3.20 – 4.43 
   Canada 12 4.02 2.65 – 6.09 
   All Europe 6 7.42 4.37 – 12.60 
   Australia 5 2.23 1.49 – 3.35 
Study designed to assess compensation 
effect 
   
   Yes 16 3.60 2.50 – 5.20 
   No 113* 3.85 3.29 – 4.51 
Compensation type    
   Worker’s compensation only 86* 3.89 3.26 – 4.64 
   Worker’s compensation and litigation 43 3.69 2.88 – 4.73 
Revision versus primary surgery    
   Primary surgery only 81 3.66 3.07 – 4.36 
   Revision surgery only 19 5.54 3.47 – 8.83 
*includes one study with an unestimatable odds ratio (no unsatisfactory outcomes)
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Figure 2.4. Forest plot of results according to the study type for randomised 
controlled trials. 
 
 
Figure 2.5. Forest plot of results according to the study type for cohort studies.  
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Figure 2.6. Forest plot of results according to the study type for case series.  
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Analysis according to minimum time to follow-up revealed similar odds ratios 
for each of the four groups, with overlapping of all confidence intervals. This 
was also found to be not significant on meta-regression. Analysis according to 
completeness of follow-up (less than 80%, compared to 80% or more) 
revealed similar odds ratios and was also found to be not significant on meta-
regression. Comparing prospective studies to retrospective studies also 
revealed similar odds ratios and was not significant on meta-regression. 
 
Due to the association between compensation and injury, most studies dealt 
with orthopaedic, plastic and spinal surgery. The forest plots for the most 
common procedures are shown in Figures 2.7, 2.8, 2.9, 2.10, 2.11 and 2.12. 
The odds ratios for the six most common procedures (in order: lumbar 
discectomy, lumbar spine fusion, shoulder acromioplasty, carpal tunnel 
release, lumbar intradiscal injection of chymopapain, and cervical spine 
fusion) were similar. The differences in the effect for each of these treatment 
groups was not significant on meta-regression. 
 
Analysis according to geographic origin showed a stronger association in 
European studies, and a weaker association in studies from Australia. Both of 
these groups, however, contained a small number of studies (Table 2.4, and 
Figures 2.13, 2.14, 2.15 and 2.16) and the differences were not significant on 
meta-regression. 
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Figure 2.7. Forest plot for subgroup analysis of lumbar discectomy. 
 
 
Figure 2.8. Forest plot for subgroup analysis of acromioplasty. 
 
 
Figure 2.9. Forest plot for subgroup analysis of cervical spine fusion. 
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Figure 2.10. Forest plot for subgroup analysis of intradiscal chymopapain. 
 
 
Figure 2.11. Forest plot for subgroup analysis of carpal tunnel decompression. 
 
 
Figure 2.12. Forest plot for subgroup analysis of lumbar fusion. 
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Figure 2.13. Forest plot for subgroup analysis of studies from the USA. 
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Figure 2.14. Forest plot for subgroup analysis of studies from Europe. 
 
 
Figure 2.15. Forest plot for subgroup analysis of studies from Australia. 
 
 
Figure 2.16. Forest plot for subgroup analysis of studies from Canada. 
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The OR for studies looking only at worker’s compensation patients (not 
litigation) was similar to studies looking at patients treated under worker’s 
compensation or litigation (Table 2.4). There were no studies that examined 
only litigating patients (i.e., excluding workers’ compensation). There was no 
significant difference on meta-regression. 
 
The OR for studies looking specifically at the effect of compensation (i.e., 
studies designed as a compensation versus non-compensation cohort) was 
similar to the OR in studies not specifically designed to examine the effect of 
compensation (Table 2.4). 
 
Univariate meta-regression of the sub-groups analysed above found them not 
to be significantly associated with the effect of compensation on the risk of an 
unsatisfactory outcome. On meta-regression, the year of publication was 
found not to be significantly associated with the effect size. The effect of 
sample size, however, was such that the effect size decreased with increasing 
sample size of the studies. 
 
A post hoc analysis was performed to assess the effect of revision versus 
primary surgery (Table 2.4). This showed the association between 
compensation and poor outcome to be stronger in studies of revision surgery. 
Analysis of this variable by meta-regression, which included studies with 
mixed populations according to the ratio of revision to primary cases, showed 
this association to be strongly significant. 
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In general, the level of heterogeneity decreased in the sub-groups. Greater 
homogeneity was seen in the prospective studies (p = 0.03), randomised 
controlled trials (p = 0.46), and in the European and Australian studies (p = 
0.68 and p = 0.67, respectively). Grouping by procedure also reduced 
heterogeneity, however the heterogeneity remained high for other sub-groups. 
A funnel plot of all included studies (Figure 2.17) revealed some asymmetry in 
studies with larger standard errors (smaller populations). 
 
Of thirteen studies reporting continuous outcomes, ten noted a statistically 
significant association between compensation status and poor outcome, and 
three noted no significant difference. This is consistent with the findings of the 
studies with dichotomous outcomes. As only four of these studies provided 
the means and standard deviations necessary to calculate standard mean 
difference, a meta-analysis was not undertaken for this group. 
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Figure 2.17. Funnel plot of all studies included in the meta-analysis.* 
 
*Arrow denotes one point outside the scale. Vertical dashed line denotes 
summary odds ratio.
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2.4 Discussion 
 
This systematic review and meta-analysis of the surgical literature shows a 
strong association between compensation status and poor outcome after 
surgery. The association is maintained when allowing for type of intervention, 
type of compensation, country of origin, date of publication, or aspects of 
methodology (length and completeness of follow-up, prospective versus 
retrospective, and study type). 
 
The strength of the association was also seen in individual papers, as many of 
the papers found that compensation status was the most significant predictor 
of outcome when compared to all other diagnostic and demographic 
variables,173 178 345-366 or treatment variables.174 347 349 351 354 367-377 
 
Although the results are not homogeneous, they are consistent, as 123 of the 
129 studies included in the meta-analysis showed a positive association 
between compensation status and poor outcome (Figure 2.2), and 175 of the 
211 studies included in the systematic review concluded that compensation 
was associated with poorer outcome, with only one study concluding the 
opposite. 
 
Some variability in the association was expected considering the differences 
in the procedures, the compensation systems, the populations and the 
outcome measures. As expected though, heterogeneity in the sub-groups was 
less than in the overall analysis, particularly when sub-grouped by procedure 
or geography. 
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The findings are consistent with previous meta-analytic reviews of the effect of 
compensation on outcome after treatment for chronic pain210 and recovery 
from head injury183, which found compensation to be associated with poor 
outcome. 
 
The only significant findings on meta-regression, which analysed the 
significance of the differences according to the other variables measured, was 
that the effect size was smaller in larger studies, and that the effect size was 
larger for revision surgery.  
 
The association with revision surgery should be interpreted with caution as 
this analysis was performed post hoc. It may, however, be supportive of the 
effect of compensation on outcome, in that patients who had already failed to 
improve from surgery, failed due to their compensation status, rather than any 
effect of the surgery, and would therefore be more likely to fail with repeat 
surgery. 
 
Publication bias may be either due to the selective publication of studies 
showing an association, or the selective reporting of an association only when 
it exists. This may lead to an increase in the estimate of the association.378 379 
The decrease in the effect size in larger studies may represent publication 
bias, and this finding confirms the appearance of the funnel plot (Figure 2.17) 
which shows a bias towards a stronger association in smaller studies (larger 
standard error). The asymmetry of the funnel plot may reflect underreporting 
of studies showing a positive association. 
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If publication bias were present, due to the increased likelihood of the 
association being reported if it is positive, one would expect to find an 
increased effect size in studies not specifically concerned with the association 
(where reporting is optional), compared to studies specifically designed to look 
at the association (which would report the association regardless of the 
direction or magnitude of the effect). This was shown in this meta-analysis 
(Table 2.4), where the summary odds ratio for studies designed to examine 
the effect of compensation was 3.60, compared to 3.85 for other studies. This 
provides some evidence of publication bias, however the difference is small, 
with wide overlap of the confidence intervals, and it is not significant on meta-
regression. Also, the association remained strong in both groups, and visual 
inspection of the funnel plot indicates that allowance for publication bias would 
not be enough to reduce the effect size to a relative risk of 1.  
 
As this study relies on observational data, confounding should be considered. 
Confounding may occur due to differences in the two patients groups, such as 
differences in expectations, demands, socioeconomic status, and job 
description. Allowance for these factors is not possible in this analysis, 
however, previous studies incorporating multivariate analysis have shown that 
the association between compensation and outcome is maintained when 
allowing for demographic factors, diagnostic factors, and treatment factors.349-
351 356
 
 
Selection bias may explain the association if compensated patients had 
increased disease severity. This has not been shown previously but was not 
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determinable in the studies included in this review. Therefore this is a potential 
cause of bias. The opposite may also be true however: that compensated 
patients are more likely to be diagnosed with, and undergo treatment for, 
certain conditions, given similar presentations. Previous studies have shown 
that compensated patients are more likely to be diagnosed with conditions 
such as whiplash, repetitive strain injury and thoracic outlet syndrome,349-351 
356 380-383
 and are more likely to undergo surgery.383 
However, if surgeons are more likely to diagnose compensated patients with 
surgical conditions, or more likely to treat them surgically (possibly for 
financial gain, or because of over-reporting of symptoms from the patients), 
this may still bias the results towards the effect seen. For example, 
compensated patients with non-specific arm pain (incorrectly) diagnosed with 
carpal tunnel syndrome would be less likely to improve after surgery than a 
non-compensated patient with true carpal tunnel syndrome. 
 
The outcomes used were mainly patient-based, but some outcomes were 
scored by observers, and in those cases it was not stated whether the 
observers were blinded to the patient’s compensation status. This may 
introduce bias and increase the negative effect of compensation in that the 
observers may have expected poorer outcomes in compensated patients. 
Negative perceptions towards compensated patients have been reported in 
patients with post-traumatic stress disorder.187 
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It should be noted that patients’ compensation status was known prior to 
surgery in the studies included in this analysis. Two papers were excluded 
because compensation status was dependent on the outcome of the surgery.  
 
The inclusive search strategy used (all techniques, all countries, no time limit) 
resulted in a wide variety of populations, procedures and geographical regions 
being incorporated in the final analysis. This was intentional, as the aim was 
to look for an overall ‘compensation effect’ and then perform sub-group 
analysis and meta-regression to look for bias introduced by using such 
inclusive criteria. The analysis showed that these factors did not influence the 
effect. 
 
The exclusion of unpublished studies may result in an increased estimate of 
effect. This has been shown by McAuley,384 but Egger et al,385 in a similar 
study, did not find this to significantly influence the estimate of effect. 
Unpublished studies are also more difficult to find on electronic searches, and 
any attempt to find all significant unpublished studies would be incomplete. 
 
Limitations of the search strategy should also be discussed. The search 
strategy relied on the word ‘compensation’ being used in the title or abstract, 
or on the article being listed under the subheading ‘compensation and 
redress’. It is possible that articles exist that report on the difference in 
outcome between compensated and non-compensated patients, yet do not fit 
these criteria. Several such articles were found in references provided in the 
articles retrieved electronically. However, it is unlikely that many such articles 
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were missed, as the extra articles retrieved from references were usually 
repeatedly referred to in multiple articles. Also, no other reasonable search 
strategy could be found. 
 
A general limitation of meta-analysis is that it is dependent on adequate data 
from the original papers to calculate a summary statistic. The meta-analysis 
only included data from 129 of the 211 studies included in the review, 
introducing the possibility of bias due to under-representation. However, if all 
211 papers are considered, only one of these concluded that compensated 
patients had better outcomes, and 175 concluded that the outcome was worse 
in compensated patients. It is likely, therefore, that the studies used in the 
meta-analysis are representative of the group as a whole. 
 
Lack of standardized reporting of outcomes is a limitation in this meta-
analysis. The majority of the studies (114 out of 129) reported the outcome as 
dichotomous. In the remaining studies, the outcomes were dichotomised 
according to the process described in the methods section. The method, 
grouping “excellent” and “good” as satisfactory, was the same as that used by 
the majority of the authors who reported dichotomous outcomes. Furthermore, 
although the results were often represented as dichotomous, these divisions 
were based on a diverse range of outcome tools; this may have led to some 
inconsistency in classification of outcomes. Unless reporting of surgical 
outcome becomes standardized, this will always be a problem when 
combining studies. However, it is unlikely that manipulation of the cut-points 
for categorizing the outcomes occurred in these studies, as it was usually 
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based on previous studies and accepted standards, and was usually decided 
a priori. Due to the strength of the association, it is likely that any alteration in 
the cut-points used to categorise the outcomes would not have changed the 
direction of the association, and that the association would have remained 
statistically significant, although some change in the magnitude of the effect 
estimate may be expected. 
 
Several of the variables measured in this analysis were categorised, which 
may have led to information loss, and may then have rendered a significant 
association non-significant. They were categorized because this was required 
for subgroup analysis in RevMan. However, these variables (minimum follow-
up and completeness of follow-up) were not remotely significant on meta-
regression, so they were not reclassified as continuous. Aside from the 
differences in coding of the outcome, the outcome tools varied widely between 
studies.  
 
There may be some problem with using minimum time to follow-up as a 
measure of the length of follow-up; it may be that mean or median follow-up 
would have been a more accurate measure of the overall time to follow-up. 
The inclusion of such data was constrained by the papers, which usually 
reported the minimum and maximum follow-up, and not the mean or median. 
The statistical technique used for the meta-analysis was the Cochrane Review 
Manager (RevMan). This provided the summary statistics and the figures 
provided in this chapter. It is not possible to perform meta-regression using 
RevMan, so another software program was used. Although the effect 
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estimates were higher using this second analysis, we prefer to use the 
estimates from RevMan as they are more conservative, and this was the 
method described a priori. 
 
Previous studies have shown a dose - response relationship, by correlating 
health outcomes with the level of compensation.265 267 272 293 386-388 If 
compensation causes poor outcome, consideration should be given to the 
mechanism. The effect of compensation on outcome may be related to 
psychological factors related to the injury and the compensation process,153 
206 299 380 389
 as well as secondary gain (from financial benefits and/or the 
benefits of assuming the sick role),269 390 and tertiary gain (maintenance of 
health care utilization to benefit legal and health care practitioners).278 301 311 
The adversarial nature of litigation and compensation insurance may also 
contribute to the association.128 176 261 391 A discussion of possible mechanisms 
is provided in Chapter One. 
 
Differences in the effect between sub-groups may provide information about 
the mechanism for the association. Although most sub-groups showed similar 
estimates of effect, the largest differences were seen between geographic 
regions (Table 2.4), suggesting that disparities in the compensation and legal 
systems between countries may be important.  As the confidence intervals for 
the region-specific estimates overlapped, however, these variations may be 
due to sampling error rather than true differences. Furthermore, meta-
regression did not show the country of origin to be significantly associated 
with the magnitude of the association. 
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Conclusions regarding cause and effect cannot be drawn from this research; 
stronger evidence is required from prospective studies with matched controls. 
Further research may also provide information regarding the mechanism of 
the association, which, in turn, may guide change in these health systems to 
improve outcomes. If the findings of this review are borne out in later 
prospective studies, it may assist in identifying patients who are at risk of a 
poor outcome. 
 
The findings of this review are also relevant to users and providers of 
compensation based health systems, as poor outcome after therapeutic 
intervention for compensated patients impacts on productivity and business 
costs, as well as quality of life for the patients involved. 
 
The findings of the systematic review and meta-analysis support the overall 
hypothesis of this thesis. The hypothesis states that outcomes after injury are 
worse for patients treated under compensation schemes. Although the 
patients included in each of the papers in this analysis were surgical patients, 
they can be assumed to have experienced an injury, as this is the basis on 
which compensation is usually claimed. A superficial inspection of the types of 
surgical procedures supports this, as the most common procedures were for 
spine and shoulder conditions, and carpal tunnel disease, and these 
conditions are usually considered to be injuries, particularly when they occur 
in the workplace. 
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2.5 Conclusion 
 
This systematic review of the literature revealed that patients treated under 
compensation schemes or undergoing litigation consistently have worse 
outcomes after surgery than non-compensated patients. Of the 211 papers 
reviewed, 175 reported a worse outcome in compensated patients. Overall, a 
compensated patient has more than three times the odds of an unsatisfactory 
outcome compared to a non-compensated patient. 
 
The findings of this review are based on observational data, and confounding 
and bias (from selection bias, and differences in disease severity and illness 
reporting) may account for part of the effect. Further prospective research 
controlling for these factors is required to confirm the findings of this review 
and to determine the mechanism for any association between compensation 
status and outcome. 
 
Due to the strength and consistency of the association between compensation 
status and poor outcome after surgery shown in this systematic review and 
meta-analysis, the study hypothesis is accepted. 
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CHAPTER THREE. THE ASSOCIATION BETWEEN COMPENSATION AND 
HEALTH OUTCOMES AFTER MAJOR TRAUMA: THE MAJOR TRAUMA 
OUTCOME STUDY 
 
3.1 Introduction 
 
The literature regarding the association between compensation status and 
health status is discussed in Chapter One, and the systematic review in 
Chapter Two examines the association between compensation status and 
outcome after surgery. This chapter aims to explore the association within a 
defined cohort, while attempting to minimise the biases inherent in studies in 
which control over the exposure variable is not possible. 
 
The study will examine outcomes in a cohort of consecutive major trauma 
patients presenting to one major trauma centre in Sydney, and will compare 
outcomes between compensated and non-compensated patients, allowing for 
possible confounders and effect modifiers. 
 
This type of study is possible in the state of New South Wales (NSW) because 
of the laws covering accidental injury. Whereas in some states, and in some 
other countries (for example, New Zealand) accidents are universally covered 
by a single compensation system, in New South Wales, accident victims are 
variably covered depending on the circumstances of the accident. 
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The workers compensation scheme covers workers injured in the course of 
their work and it is a condition of employment that all employees are covered 
by workers’ compensation. This compensation scheme also covers workers 
who are injured travelling to or from work. 
 
For those injured in motor vehicle collisions, a fault-based compensation 
system exists through compulsory third party insurance of all motor vehicles. 
This scheme, controlled by the state Motor Accidents Authority (MAA) and 
provided by private insurance companies, provides compensation to any 
person involved in a motor vehicle collision who was not at fault. This applies 
to all passengers and to the vast majority of pedestrians involved in motor 
vehicle collisions. Those at fault, for example drivers in single vehicle 
collisions, are not entitled to claim any compensation or to claim for any 
medical expenses through the third party system. Any medical treatment 
required must be paid for by the patient, or through Medicare (the public 
health system). 
 
These systems provide two populations of injured people in NSW: those who 
are covered by compensation and those who are not covered, allowing the 
opportunity to compare outcomes between these two groups.  
The study hypothesis states that health outcomes will be worse in the 
compensated group, compared to the non-compensated group. The study 
hypotheses are further defined later in this section. 
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Although the effect of compensation on outcome has been widely reported in 
the literature (this literature is reviewed in Chapter Two), there is little 
published on any effect on major trauma patients.  
 
A North American study, known as the LEAP study (Lower Extremity 
Assessment Project) studied consecutive patients presenting to several major 
trauma centres with severe lower extremity injuries and was mainly concerned 
with health outcomes after amputation compared to limb salvage but 
accounted for other predictors of outcome, including psychosocial variables. 
They found that in multivariate analysis, involvement with the legal system 
was associated with poor psychosocial outcomes, but did not provide an 
analysis of the association between this variable and physical outcome.307 
 
Studies that have examined the effect of compensation on outcome after 
trauma have all shown a negative association, but have differed from this 
study by the inclusion of minor injuries,105 192 392 or by restricting the outcome 
to psychiatric variables, such as PTSD.128 190-192 194 252 
 
As previously discussed in Chapter One, an association between 
compensation status and aspects of health are widely reported, but 
interpretation of the literature on this topic is hampered by selection bias 
which may result in important differences between the compensated and 
uncompensated groups leading to possible confounding from physical factors 
(age, sex, injury severity, past health etc.) and psychosocial factors (cultural, 
occupational, socio-economic etc.), and measurement bias (difficulties with 
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diagnostic criteria, invalid outcome tools, and conflicting definitions of 
compensation). 
 
This study examines the effect of compensation status in a well-defined 
cohort, using validated health outcomes, allowing for possible confounders. 
 
3.1.1 Study aims and hypotheses 
 
This study aims to explore the association between compensation-related 
factors, and other psychosocial variables, with health outcomes after major 
physical injury, allowing for demographic and injury-related factors.  
 
The primary hypotheses relate to the overall hypothesis of the thesis, that 
compensation status is a determinant of general health after injury. 
Specifically, 
1. that general physical health, as measured by the physical component 
summary (PCS) of the SF-36 General Health Survey, will be 
significantly worse for patients who pursued compensation than for 
patients who did not pursue compensation, and 
2. that general mental health, as measured by the mental component 
summary (MCS) of the SF-36 General Health Survey, will be 
significantly worse for patients who pursued compensation than for 
patients who did not pursue compensation. 
These hypotheses have been explored in the previous chapters and are the 
same major hypotheses of the prospective study detailed in Chapter Four. 
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The secondary hypotheses pertain to each of the secondary outcome 
measures, namely 
3. that neck pain will be significantly worse for patients pursuing 
compensation, 
4. that back pain will be significantly worse for patients pursuing 
compensation, 
5. that patient satisfaction will be significantly lower for patients pursuing 
compensation, and 
6. that the incidence of Post Traumatic Stress Disorder (PTSD) will be 
significantly higher in patients claiming compensation. 
 
In those who pursue a claim through compensation, the effect of claim 
settlement was expected to be significant. Therefore, the group who pursue 
compensation were divided into those whose claim has settled, and those 
whose claim has not settled. 
 
The possible effect of compensation type was also explored. This was done 
by comparing the main outcomes in those claiming under workers 
compensation (a no-fault scheme), to the main outcomes in those claiming 
under third party compensation (a fault-based scheme). 
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3.2 Methods 
 
3.2.1 General methods 
 
Approval from the Human Research Ethics Committee for Liverpool Hospital 
and for the University of Sydney was sought and provided. Copies of the 
approval from the ethics committees are provided in Appendix 2. 
 
In the state of New South Wales (and in most trauma institutions 
internationally), a major trauma is defined as any patient with an Injury 
Severity Score (ISS) of greater than 15. The ISS is the standard way of 
assessing severity of injury in trauma patients and was first introduced by 
Baker et al in 1974.244 The ISS is calculated by summing the mathematical 
squares of the Abbreviated Injury Score393 (AIS) for the three worst affected 
body regions. The AIS is a method of scoring injury severity, on a scale of 1 to 
5, for each of the five body regions: head, chest, abdomen, pelvis, and 
extremities. A score of 1 is considered a minor injury (for example, abrasions, 
minor lacerations) and a score of 5 is the most severe (for example abdominal 
bleeding necessitating urgent surgery, major open pelvic fracture, or bilateral 
lung and rib injuries. 
 
To use a clinical example, a person may have a major head injury with intra-
cranial bleeding and secondary neurological deficit, a closed tibia fracture, 
and seat-belt abrasions across the abdomen with no evidence of significant 
intra-abdominal damage. The head/neck component of the AIS score would 
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be 5, the extremity component would be 3, and the abdominal component 
would be 1. The ISS is calculated by squaring the highest AIS scores from the 
three worst affected body regions. Therefore, the ISS for this patient would be 
52 + 32 + 12 = 35. This patient, then, would be classified as “major trauma” 
(defined as an ISS > 15). 
 
The grading for each of the five body regions is based on guides provided in a 
manual for researchers using the AIS. In all major trauma centres in NSW, 
data on all major trauma cases presenting to hospital are collected 
contemporaneously and kept on a database, which is usually used for 
research purposes and to provide comparisons between trauma centres. Data 
are usually coded and entered by one person, the trauma data manager. This 
is the case at Liverpool Hospital where these data have been collected 
continuously since 1995. 
 
3.2.2 Study population 
 
The study population was identified from the Liverpool Hospital Trauma 
database and included consecutive adult (18 years and over) patients 
presenting to Liverpool Hospital (a metropolitan trauma centre) with major 
trauma after accidental injury. Major trauma was chosen as it is defined at the 
time of presentation, has well established objective criteria, and it excludes 
minor injuries, which may include a higher proportion of feigned injuries and 
conditions diagnosed by subjective criteria, such as whiplash and low back 
pain. 
    122
Children were excluded because of expected difficulties with interpretation of 
the social parameters (such as education level, income, and occupational 
factors) and possible difficulties with aspects of consent and the interpretation 
of the questionnaires by third parties (parents and guardians). Also, some 
dilution of the effect of compensation was expected as the children may not 
be the direct recipients of any financial compensation, or may not understand 
the significance of the compensation. No upper age limit was set. 
 
Patients with non-accidental injury were excluded. Injuries were prospectively 
coded as accidental or non-accidental in the trauma database; non-accidental 
injuries were usually either attempted suicides, or assaults. These were 
excluded for several reasons: they may be the result of mental illness in the 
patient; they are acts that are under the control of the patient and may 
therefore reflect a particular personality type and are therefore less “random” 
than an accident; and they are not usually subject to compensation. 
 
Patient data were retrieved from the trauma database for patients admitted 
from May 1999 to April 2004, inclusive. This covered a five-year period of 
between one and six years prior to the mail-out of the questionnaire (May, 
2005). 
 
Patients who died in hospital, as recorded in the Trauma Registry database, 
were excluded. The list of surviving patients from the trauma registry was then 
screened by the NSW Department of Births, Deaths and Marriages for deaths, 
before mailing the questionnaire. 
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3.2.3 Medical record data 
 
Data was abstracted from the trauma registry database. Demographic data 
from the database included name, date of birth, and gender. Identifying data, 
such as the medical record number, was also abstracted to assist in obtaining 
contact information from the hospital records. 
 
Injury-related data from the database included the date of injury, the 
mechanism of injury, the length of stay in the Intensive Care Unit (ICU), and 
the ISS and AIS (Abbreviated Injury Scale, measured for each body region). 
The ISS was chosen as the main injury severity factor as it has previously 
been shown to be a good predictor of outcome after trauma.244 245 247-249 392 394-
399
  
 
The mechanism of injury (MVA or other) was measured as an explanatory 
variable and was considered important when considering generalisability, as 
many previous similar studies, and the prospective study in Chapter Four, 
only include patients from motor vehicle accidents. The presence of a cervical 
spine fracture, and the presence of a thoraco-lumbar spine fracture, were 
recorded as possible predictors of neck pain and back pain, respectively. 
 
The AIS allowed determination of whether or not a significant head injury was 
present. This was recorded because traumatic brain injury may influence a 
person’s ability to participate in the study due to cognitive ability. Therefore, 
any information regarding the incidence of severe head injury in study 
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participants, compared to those that do not participate, may be useful to 
assess generalisability of the sample. Also, presence of a severe head injury 
was tested as a predictor of outcome, as it may be an important confounder of 
compensation status, independent of ISS. 
 
Presence of a severe head injury, presence of a spine fracture, and length of 
stay in ICU were recorded as additional measures of injury severity, as the 
ISS was developed and has been used mainly as a predictor of mortality 
following trauma, rather than a predictor of general health. 
 
Other data, to determine exclusions, included in-hospital mortality, and 
whether or not the injury was accidental (this is coded during the initial 
admission). 
 
3.2.4 Questionnaire data 
 
The questionnaire (Appendix 3) provided information regarding all outcome 
variables, and the explanatory variables not obtained from the trauma 
database. 
 
The first eleven questions consisted of the SF-36 General Health Survey,400 a 
widely used and validated health outcome tool.400 401 The format used was 
that described in the SF-36 Manual and Interpretation Guide.400 Formatting 
and numbering of the questionnaire were continued in a similar manner after 
the questions pertaining to the SF-36, to provide continuity. 
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Questions 12 and 13 measured severity and functional impact of back pain, 
and questions 14 and 15 measured neck pain in the same manner. These 
questions were worded and formatted identically to the two questions that 
contribute to the Bodily Pain index of the SF-36, except that the words “low 
back” or “neck” were inserted before the word “pain”. Adaptations of these SF-
36 questions have previously been used and validated in back pain 
research402 and they have also been used in neck pain (whiplash) research (C 
Maher, University of Sydney, personal communication). The result of piloting 
these questions is provided in Chapter Four in the section on piloting of the 
questionnaire. The responses were scored and combined in the same manner 
as the Bodily Pain Score of the SF-36. 
 
Question 16 measured chronic illnesses, by asking participants to list their 
chronic illnesses (choosing from a list of 12 options). 
 
Question 17 asked patients if they took any regular medications, and provided 
a yes/no response. The question was meant as a screening tool for chronic 
disease but data from this question was not used in the analysis, as it was not 
considered a valid measure. Many patients, for example, may have been on 
prophylactic medication (statins, aspirin, etc.) unrelated to previous disease, 
or may have been on medication (such as analgesics) as a result of their 
injury. 
 
Question 18 asked patients to list the number of times they had visited 
different health practitioners over the last three months. It was designed to 
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measure health care utilisation, as an alternative outcome, but this data was 
not used in the analysis as it was not considered a primary health outcome, 
and therefore not directly relevant to the thesis. 
 
Question 19 asked patients to describe the mechanism of injury. This was 
initially designed to determine the mechanism of the injury (MVA or other), but 
these data were available in the trauma database. Therefore, analyses for this 
variable were based on the database data, as these were considered more 
reliable (as classification occurred at the time of injury, and by an independent 
observer).  
 
Questions 20 to 23 provided information that was used to determine eligibility 
for compensation. Question 20 asked if patients were injured in the course of 
their work, and all patients responding positively were considered eligible to 
claim compensation (as workers compensation is compulsory). Question 21 
asked if they were involved in a motor vehicle collision, and if they responded 
positively, questions 22 and 23 asked about whether they were a driver, 
passenger or pedestrian, and whether they were considered at fault for 
insurance purposes. These questions were used to determine eligibility to 
claim under the compulsory third party insurance scheme. 
 
Question 24 asked patients to rank their satisfaction with their progress since 
the injury on a 4-point Likert scale. This question was validated in the pilot 
study reported in Chapter Four. 
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Question 25 asked patients to rank how well they remembered the injury 
event, and this question was included in the pilot questionnaire as described 
in Chapter Four. Memory of the event was an outcome variable that was not 
used in this analysis, as it did not relate to health. However, it was used to test 
the validity of the exposure variable “head injury”, as a high negative 
correlation between memory and head injury was expected. 
 
Question 26 asked patients to state their opinion regarding who was at fault 
for the injury: themselves, someone else, or not known. This question was 
piloted in the study reported in Chapter Four and was used to measure blame, 
which has been shown in previous studies to affect outcome after traumatic 
injury.110 130 219 297 298 403 
 
Question 27 asked the highest education level attained by the patient: primary 
school, secondary school, certificate/diploma, or degree. These groups are 
the only significant options possible, and a reasonable spread of results was 
expected based on piloting this question as outlined in Chapter Four. 
 
Question 28 categorised the average annual household income, with $50,000 
as the median value, based on figures from the Australian Bureau of Statistics 
data.404 This question was also piloted and the results are provided in Chapter 
Four. 
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The questions relating to occupation, education level, and income were 
prefaced by a sentence indicating the period of time to which the questions 
referred. 
 
Questions 29 and 30 asked patients to give their occupation and the basis on 
which they were employed (part time, full time, or casual), at the time of injury 
and at the time of follow-up, respectively. The specific occupation was sought 
so that it could be ranked for prestige, to be used as an indicator of socio-
economic status. This ranking system was developed by Daniel, who 
published a report entitled Power, Privilege and Prestige: Occupations in 
Australia405 that ranked occupations in order of perceived status. The amount 
of employment (e.g., part time versus full time) was recorded to be used as an 
alternative outcome, similar to return to work, but was not used as it was not a 
direct measure of health. 
 
Occupation at follow-up was measured as it may impact on the main outcome 
measures. Also, it has been suggested that the high unemployment rate in 
compensated patients may explain the association between compensation 
and chronic pain.51 406 Other details regarding occupation (whether casual, 
part time, or full time) were not used in the analysis as they were not 
considered to be relevant to the study hypotheses. 
 
Questions 31 and 32 ask whether a claim was made for the injury, and 
whether the claim has settled, under either the workers compensation system, 
or under third party insurance or personal litigation, respectively. Patients 
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were also asked to provide the date of settlement. Pursuit of a claim (making 
a claim) was chosen as the preferred measure of compensation status as it 
was measurable on all patients and unlikely to be subject to measurement 
error. 
 
Question 33 asked patients if they had retained the services of a lawyer 
regarding their injury, and a yes / no response was provided. Legal 
involvement (presence of a lawyer) has been shown to significantly influence 
outcome after injury.61 68 117 176 178 260 304 305 407 
 
Question 34 was the PTSD Checklist – Civilian version.408 This tool has been 
validated as a screening tool for PTSD408-411 and is used widely. Other, more 
formal tests for PTSD involve clinician interview or more extensive 
questionnaires, such as the Minnesota Multiphasic Personality Inventory.217 
The PTSD Checklist was chosen for this questionnaire, as it is brief, suitable 
for self-reporting, and valid. The PTSD Checklist corresponds better to DSM 
defined symptoms than other self-report screening tools.409 
 
Questions relating to the injury were prefaced by a statement indicating that 
these questions relate to the participants original injury. In order to avoid 
confusion about which injury we were referring to, for patients who may have 
had multiple admissions to Liverpool Hospital for trauma, the year of the injury 
was specified. This required six different questionnaires to be produced (for 
the years 1999 to 2004) and the patients were grouped into those calendar 
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years for mailing purposes so that they could be provided with the appropriate 
questionnaire. 
 
Further information regarding each question is outlined in the following section 
on explanatory and outcome variables. Questions that were not part of 
previously validated instruments were validated in a pilot study that was 
performed for the questionnaire used in Chapter Four. The results of this pilot 
study are provided in Chapter Four. 
 
3.2.5 Mailing of the questionnaire 
 
Addresses were retrieved from the hospital records where possible. If no 
address was provided in the records, local doctors and treating specialists 
were contacted, and telephone contact with the patient was made if possible. 
The White Pages directory was also used to contact patients.  
 
Questionnaires were sent over two consecutive business days in May 2005, 
along with a cover letter (Appendix 4) and an addressed, reply-paid envelope. 
 
Two weeks after the initial mail-out, reminder letters (Appendix 5) were sent to 
all non-responders. Four weeks after the initial mail-out, non-responders were 
sent a second reminder letter (Appendix 6) along with another copy of the 
questionnaire, and another addressed, reply-paid envelope. 
Any remaining non-responders were contacted by telephone when possible 
and patients were given the opportunity to answer the questionnaire by 
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telephone if they preferred. A template was provided for telephone transcript 
(Appendix 7). 
 
Questionnaires that were returned as “Return to Sender” because the person 
was not living at that address were investigated further by contacting treating 
doctors and searching the White Pages telephone directory for possible 
addresses or telephone contact numbers. 
 
Identifying data were kept on all patients until a completed questionnaire was 
returned. When incomplete questionnaires were received, patients were 
contacted by telephone and the missing answers were completed by 
telephone. Once a completed questionnaire was entered, the identifying data 
were separated from the results database and no further contact was made 
with the participant. 
 
People refusing to participate were listed as “refusals”. People from whom 
there was no response after all the mail-outs and the attempted telephone 
contact were listed as “non-responders”. 
 
People for whom no contact information was available, and those whose 
questionnaires were returned because they were not known at the address, 
were classified as “uncontactable” and were excluded from the analysis. 
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3.2.6 Measures 
 
3.2.6.1 Explanatory variables 
 
The explanatory variables were grouped as general, injury severity, socio-
economic, and claim-related factors and are summarised in Table 3.1. 
 
Regarding the general factors, age was defined as age at the time of injury, 
and was measured in years and treated as a continuous variable. It was 
calculated from the date of birth and the date of injury. Gender was either 
male or female (dichotomous) and was determined from the trauma database. 
The time since injury was measured in months, and treated as a continuous 
variable. It was calculated from the date of injury and the date of receipt of the 
completed questionnaire. 
 
The other general factor, chronic illness, was measured by counting the 
number of chronic illnesses listed in the questionnaire. The responses 
“depression”, “anxiety” and “fibromyalgia” were excluded, as they are 
diagnoses that were likely to have resulted from the injury, rather than being 
present prior to the injury. It was recorded as a categorical variable, with 
categories for 0, 1, 2, or 3 or more chronic illnesses. Although this variable 
was measured at the time of follow-up, it was used as a measure of pre-
existing chronic illness. Therefore, the illnesses listed were all of a chronic 
nature and were illnesses that were unlikely to have been caused by the injury 
(e.g., chronic bronchitis, heart disease, diabetes). 
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Table 3.1. A list of all exposure and outcome variables. 
Exposure variables Outcome variables 
General factors PCS 
     Age at follow-up MCS 
     Gender Neck pain 
     Time since injury Back pain 
     Number of chronic illness Patient satisfaction 
Injury severity factors PTSD 
     Injury Severity Score (ISS)  
     Presence of a severe head injury  
     Presence of a cervical fracture  
     Presence of a thoracolumbar spine fracture  
     Mechanism (MVA or other)  
     Length of stay in ICU  
Socioeconomic factors  
     Education level at time of injury  
     Income at time of injury  
     Occupation status at time of injury  
     Employed at injury  
     Employed at follow-up  
Compensation-related factors  
     Claim made  
     Claim settled (if made)  
     Compensation system  
     Lawyer involvement  
     Blame (patient perception of fault)  
     Time to settlement  
     Time since settlement  
 
Regarding the injury severity factors, the ISS was directly imported from the 
trauma database as a dimensionless continuous variable ranging from 16 (the 
    134
cut-off value for inclusion) to 75 (the maximum possible score). ICU stay was 
recorded in days (patients who did not attend ICU were assigned a value of 
zero) as a continuous variable. Mechanism of injury and presence of a spinal 
fracture were abstracted from the trauma database. 
 
Presence or absence of severe head injury was abstracted from the trauma 
registry, based on whether the AIS for the head was 3 or higher, or less than 
three. This cut-off value was used because any intracranial pathology is given 
a minimum value of 3, and values of 1 and 2 include injuries such as scalp 
lacerations and bruises, which do not necessarily indicate a severe or 
significant head injury. 
 
Regarding the socio-economic factors, the highest education level and the 
annual household income were classified into the same four categories as 
given in the questionnaire. The occupational prestige score was used as a 
continuous variable, as the raw score provided a number from one to nine, to 
one decimal place. Employment at the time of injury and time of follow-up 
were coded as dichotomous variables. 
 
Memory of the event was coded directly from the questionnaire responses. 
Memory was not used as an outcome variable in this analysis, but was used 
to validate the use of severe head injury as an explanatory variable. 
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Eight compensation-related variables were measured and analysed 
separately to allow discernment of the relative influence of different aspects of 
the compensation process. 
 
The primary compensation-related variable was pursuit of compensation, a 
dichotomous variable that was positive if any claim for the injury had been 
made.  
 
Four of the variables could only be measured for the subgroup of patients who 
had made claims. Claim type was a dichotomous variable defined as third 
party or workers compensation. Claim settlement was defined as settled or 
not settled. Time (from injury) to settlement and time since settlement (from 
settlement to follow-up) were measured in months as continuous variables, 
and were only scored for those whose claim has settled. The one to six year 
follow-up in this study was considered necessary to provide information 
regarding the effect of length of time (time since injury, time since settlement, 
or time to settlement) on the outcomes, as settlement for compensation cases 
may take several years. 
 
Eligibility for compensation, a dichotomous variable, was determined 
depending on the circumstances around the accident. A person was 
considered entitled to compensation if they were injured in the course of their 
work, or were passengers involved in motor vehicle collisions. Drivers 
considered to be at fault (for insurance purposes) who were not injured in the 
course of their work were considered non-eligible for compensation. This 
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resulted in a significant number of patients for whom eligibility could not be 
determined. Also, there may be circumstances under which the criteria to 
determine eligibility may be wrong. Therefore, pursuit of a claim (not eligibility) 
was used as the explanatory variable, and any effect was compared to the 
effect of claim eligibility in a separate analysis. 
 
It is likely that most patients who are severely injured will pursue a claim if 
they are entitled, so a high correlation between these two variables was 
expected. The distinction is important, though, as pursuit of a claim implies a 
conscious decision and may bias the results, whereas entitlement to 
compensation reflects the circumstances of the injury and is therefore less 
under the control of the patient. 
 
The participants’ opinion regarding who was at fault was classified into three 
categories: the patient was at fault, someone else was at fault, or they did not 
know who was at fault. Although this is related to compensation, particularly in 
the fault-based third party system, it was retained as a separate variable 
because of the potential to influence outcome, independent of compensation 
status. This variable was also referred to as “blame”. 
 
The final compensation-related variable was use of a lawyer regarding the 
injury. Although this variable was expected to be strongly associated with 
pursuit of a compensation claim, each factor was treated as a separate 
variable in the analysis to determine any differences, confounding or 
interaction for these two variables. 
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3.2.6.2 Outcome variables 
 
The primary outcome measures were general physical health and general 
mental health. These were measured by the physical component summary 
(PCS) and the mental component summary (MCS) of the SF-36 General 
Health Survey.400 
 
The scores for the eight health domains measured by the SF-36 General 
Health Survey were calculated by entering the responses into a spreadsheet 
that provided automatic calculations for each score and scale (the scale 
converts the score for each domain into a percentage). The PCS and MCS 
were calculated using the website of the developers of the SF-36 in the United 
States. The calculator on this website allows entry of the SF-36 scores for 
each of the eight health domains and calculates the summary scores based 
on standardised population data from the US from 1998, which have a mean 
of 50 and a standard deviation of 10. The PCS and MCS scores are provided 
as continuous variables ranging from 0 to 100 to one decimal place with a 
normal distribution, with higher numbers indicating better health. 
 
Neck pain and back pain was measured by combining the scores of the two 
questions (severity and functional impact) pertaining to each of these 
outcomes. This is the method used to score the Bodily Pain index of the SF-
36, and provides continuous scores ranging from 2 to 11, with higher numbers 
indicating worse pain. 
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Patient satisfaction with progress since the injury was measured on a four-
point Likert scale, and the results were converted to a dichotomous variable, 
satisfied / dissatisfied. 
 
The final outcome variable used was a screening tool for Post-Traumatic 
Stress Disorder (PTSD). The tool used is known as the PTSD Checklist 
(Civilian version) and was produced by the United States Veteran Affairs 
Department.408 As the tool consists of 17 questions with responses ranging 
from 1 to 5, the final score is a continuous variable ranging from 17 to 85, with 
higher numbers indicating more PTSD-related symptoms. 
 
Although several cut-off values have been suggested (44, 45 and 50) for a 
diagnosis of PTSD using the PTSD Checklist, a cut-off of 44 is recommended 
as having greater diagnostic accuracy408 409 412 and is recommended for 
civilian populations.408 Greater accuracy is achieved by combining the total 
score with the presence of a score of 3 or higher on individual symptoms that 
meet the DSM criteria. This was not done for this analysis, as PTSD is a 
secondary outcome, and the aim was to determine associations with PTSD 
and the severity of PTSD-like symptoms, rather than to accurately determine 
the incidence of PTSD in this population, as the incidence would have been 
most affected by change in the diagnostic criteria. 
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3.2.7 Sample size calculation 
 
As the main method of analysis was multiple regression (with general health 
as the continuous outcome) the sample size calculation was based on having 
10 – 20 participants per exposure variable. This study measured 
approximately 13 exposure parameters and therefore required approximately 
200 participants. It was expected that there were approximately 200 patients 
per year who would satisfy the inclusion criteria, giving a total of 1,000 
patients for the five-year period. Previous surveys mailed to trauma patients 
from Liverpool Hospital achieved a 30% return rate, despite reminder letters, 
telephone calls and financial incentives (Michael Sugrue, Trauma Department 
Director, personal communication). Assuming that approximately 600 – 700 
patients would remain after removing those with non-accidental injury and 
those who had died or for whom there was no contact address, a return rate 
of 30% should have provided the 200 patients required for the statistical 
calculation. Further, it was expected that some of the exposure variables 
would be collinear, such as the different measures of injury severity and the 
different measures of socio-economic status, potentially reducing the number 
of independent variables required in the final model. Therefore, selection of 
patients over a five-year period was considered adequate. 
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3.2.8 Statistical analysis 
 
Associations between each explanatory variable and each outcome variable 
(according to the stated hypotheses) were assessed in univariate (one-way) 
analyses.  
 
Continuous outcomes (PCS, MCS, neck pain, back pain, and PTSD) and 
dichotomous explanatory variables (e.g., sex, claim made, use of a lawyer) 
were assessed by comparing means in the two groups, using a t test. The t 
test for dichotomous variables was calculated using either the pooled or 
Satterthwaite methods, depending on the probability of the variances being 
equal. For explanatory variables with more than two categories (e.g., blame, 
income, education and chronic illnesses) one-way analysis of variance 
(ANOVA) was used to assess differences in means (F test for overall 
association). Association with continuous variables (e.g., age, time since 
injury) were assessed using the Pearson correlation coefficient. 
 
Associations between PTSD, a dichotomous outcome variable, and 
continuous variables were assessed by comparing means (using a t test). The 
association with other dichotomous variables was assessed using the chi-
square test. The association with categorical variables was assessed using 
the chi-square tests for overall association and for trend (Mantel-Haenszel). 
 
Associations between the ordered categorical outcome (patient satisfaction) 
and continuous variables was assessed using ANOVA (F test for overall 
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association), and the chi-square tests for overall association and for trend 
(Mantel-Haenszel) was used to assess the association with dichotomous and 
categorical explanatory variables. 
 
Any variable with a significance level of 0.25 or lower on univariate analysis 
was included in a multiple regression equation, separately for each 
outcome.413 Backward elimination was performed to find the model which best 
explained the changes in the outcome. Variables were removed sequentially, 
removing the variable with the least significance at each step. Variables with 
significance levels of 0.05 or less were retained in the final model. Interaction 
terms were introduced into the final model and retained if their significance 
level was less than or equal to 0.01. 
 
For multiple linear regression, the assumptions of linearity and equal variance 
about the mean were tested by noting observations whose Cook’s distance 
was greater than 1 (indicating undue influence on the regression model), 
studentised residuals were plotted against the continuous variables in the 
model (time since injury and ISS), studentised residuals were also plotted 
against predicted values, and the histogram, boxplot and normal probability 
plot for the distribution of residuals was examined. The assumption of 
normality was tested using the Proc Univariate procedure in SAS. A small 
negative skew in the distribution of the residuals for neck pain and back pain 
models was accepted as the sample size was large and there were no 
influential points.414 
 
    142
Due the importance of a linear association between continuous predictor 
variables and dichotomous outcomes in logistic regression, the continuous 
variables were each divided into five even groups (quintiles) in order of rank, 
using the Proc Rank statement in SAS, and analysed as categorical variables. 
 
The variables “claim made” and “claim settled” were combined to allow use of 
data from all participants in one model. These variables were combined to 
make a 3-part variable, “Claim”. The referent group was “No claim made”, and 
two dummy variables were created: “Claim made – settled” and “Claim made 
– not settled”. 
 
As ISS was positively skewed, an alternative variable was created by 
logarithmic transformation of the ISS value. This new value was shown to be 
less positively skewed (by histogram, box plot, and stem-and-leaf plot) and 
was also tested against the outcomes in the analysis. In the univariate 
analyses, however, these two variables showed similar associations. 
Therefore, ISS was kept as a continuous variable without transformation. 
 
The distribution of the stay in ICU (measured in days) was highly positively 
skewed, with 39.4% of subjects not admitted to ICU, and most admissions 
being for only 1 – 4 days. Although ICU stay was retained as a continuous 
variable due to the large sample size, ICU stay was also tested as a 
dichotomous variable (admitted / not admitted). ICU was also recoded as an 
ordered categorical variable in six groups (0, 1, 2, 3, 4, 5+ days) and tested 
against each outcome variable. The categorical variable for ICU was not 
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remotely associated (p<0.25) with any of the outcome variables except low 
back pain (F value = 1.70, DF = 5, 349, p = 0.13), however for low back pain, 
there was no observed trend, with the highest mean scores for low back pain 
occurring in those whose ICU stay was 0, 3 or 4 days, and the lowest means 
scores in those whose ICU stay was 1 or 2 days. Consequently, the 
information in the tables regarding the analysis of ICU stay is restricted to ICU 
as a dichotomous or continuous variable. 
 
The outcome scores for neck pain and back pain (range 2 to 11) were highly 
positively skewed. Therefore, an alternative dichotomous variable was created 
by using a cut-off score of six for “significant” pain. This was based on a 
reasonably even distribution of responses, and required reasonably high 
responses. Both outcomes gave similar final models, although with higher 
significance levels for the continuous outcomes. Although the continuous 
outcome scores were not normally distributed, they were used in the final 
model as these models were supported by the alternative (logistic analysis), 
and because the assumptions for multiple regression were not violated (see 
above).  
 
To simplify the statistical analysis for the multivariate modelling, and to 
provide a more easily interpretable outcome, patient satisfaction was 
dichotomised by combining the first two responses as “satisfied” and the last 
two responses as “unsatisfied”.  
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The effects of time to settlement and time since settlement were not explored 
in the main analysis as data were only available for a small subset of 
participants (those whose cases had settled). If significant on univariate 
analysis, the effect of these variables was explored in a separate analysis. 
 
The units of measurement of the exposure and outcome variables are given in 
Appendix 8. All of the statistical calculations were performed using SAS 
version 8.2 (Cary, NC, USA). 
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3.3 Results 
 
3.3.1 Patient sample 
 
A total of 1156 major trauma patients (ISS 15 or higher) were recorded on the 
Liverpool hospital trauma database as having been admitted between the 
dates 1 May 1999 and 30 April 2004 (i.e., one to six years prior to 
commencing the mail-out of the questionnaire). This number excluded 
children (ages 17 and under). A flowchart of exclusions and responses is 
given in Figure 3.1. 
 
One hundred and sixty patients were excluded because they died in hospital, 
leaving 996. 
 
From the remaining group, 198 were excluded because their injury was 
classified as non-accidental (164 assaults and 34 cases of self-harm). There 
were 10 cases that had undetermined accident status. Examination of these 
10 cases revealed seven that were suspicious of suicide (six falls from a 
height and one struck by a train) and these cases were excluded. The 
remaining three, labelled as motor vehicle accidents, were included in the 
study. 
 
The names and dates of birth of the remaining patients were screened by the 
Department of Births, Deaths and Marriages, which reported that 60 of these 
patients had died since discharge. 
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Figure 3.1. Summary of study participants. 
 
Major trauma patients admitted:  1156  
                             
       
 160  Died in hospital 
 
      996 
                                                                  
 
 205 Non-accidental injury 
 
 791     
 Error! 
 
  60 Reported as dead by 
Births, 
   Deaths & Marriages 
 731  
 Error! 
 
  3 No contact details 
provided 
Number of questionnaires mailed: 728 
 Error! 
 
  10 Reported as dead 
 
 718 
 Error! 
 
  46 Unable to complete 
survey 
 672 
 Error! 
 
  90 Not contactable 
 
Number eligible for study: 582 
 Error! 
 
  134 No response  
 
 448 
   
 
  93 Refusals 
 
Number of questionnaires completed: 355 
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Of the 731 remaining patients, a contact address was not found for three (two 
overseas visitors and one labelled “no known address”). Therefore, 728 
patients were sent a questionnaire. 
 
Ten further deaths were discovered through responses from the mail-out. 
Forty-six patients were unable to complete the survey, usually because of 
language difficulties (20), being overseas for extended periods, dementia or 
severe brain injury. Ninety patients were not contactable. For these patients, 
the questionnaires were returned (not known at that address) and further 
contact by telephone or alternative addresses was not possible. These 146 
patients were excluded from the study, leaving 582. 
 
Of those who were sent surveys, 93 patients refused to participate (two of 
these stated that this was under instructions from their lawyer), 134 did not 
respond despite three mailings and one attempted telephone call, and 355 
questionnaires were returned completed. 
 
If the 134 non-responding subjects were counted as refusals (worst-case 
scenario), the response rate was 61.0% (355 out of 582). If the 134 non-
responding subjects are counted as uncontactable and therefore excluded 
from the study (best-case scenario), the follow-up rate was 79.2% (355 out of 
448).  
 
Seventeen of the completed questionnaires were completed by telephone 
interview. 
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A comparison of responders and non-responders is provided in Table 3.2. A 
comparison with regard to compensation status could not be directly 
measured, as this was not recorded for non-responding subjects. However, 
the relative proportions of passengers, pedestrians and drivers were expected 
to give some information regarding this, as passengers and pedestrians are 
much more likely to be covered by third party compensation than drivers. Of 
the 583 subjects eligible for the study, the ratio of drivers/riders to 
pedestrians/passengers was 2.34 in those who responded, significantly higher 
than the ratio for non-responders (1.41, chi2 = 5.52, 1 DF, p = 0.02). 
 
Table 3.2. A comparison of responding and non-responding patients. 
Variable (value) Responders Non-responders p value 
Age (mean in years) 47.8 44.5 0.02 
Gender (% male) 72.1 69.0 0.35 
ISS (mean score) 24.3 23.4 0.2 
Head injury (%) 51.3 54.7 0.36 
Time since injury (mean months) 41.0 45.2 0.001 
 
 
3.3.2 Frequency and distribution of responses 
 
Characteristics of the participants are given in Table 3.3. Age was noted to be 
normally distributed, with a mean age of 47.8 years (SD 18.4) and a median of 
47.0 years. The time since injury was also normally distributed. 
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Table 3.3. Frequency and means of explanatory variables. 
Variable N Category N % Mean (range) 
  General factors 
 
 
   
Age 355    47.8 years (19-91) 
Sex 355 Male 256  72.1  
  Female 99  27.9  
Time since injury 355    41.0 months (12-74) 
Chronic illnesses 355 None 146  41.1  
  1 106  29.9  
  2 64  18.0  
  3 or more 39 11.1  
  Injury severity factors 
 
 
   
Injury severity score 355    24.3 (16-66) 
ICU admission 355 No 140  39.4  
  Yes 215  60.6  
Days in ICU 355    5.50 (0-227) 
Head injury 355 No 173  48.7  
  Yes 182  51.3  
Mechanism 355 MVA 225 63.4  
  Other 130 36.6  
Neck fracture 355 No 227 92.1  
  Yes 28 7.9  
Back fracture 355 No 217 89.3  
  Yes 38 10.7  
  Socioeconomic factors 
 
 
   
Highest education 349 Primary 30  8.6  
  Secondary 189  54.2  
  
Certificate/Diplom
a 100  28.7  
  Bachelor degree 30 8.6  
Annual income 345 $0 – 30,000 160  46.4  
  $30,000 – 50,000 83  24.1  
  $50,000 – 75,000 54  15.7  
  $75,000+ 48  13.9  
Occupational status 235    4.9 (2.2-6.6) 
Employed prior to injury 355 No 108  30.4  
  Yes 247  69.6  
Employed now 355 No 193  54.4  
  Yes 162  45.6  
  Compensation related 
factors      
Claim pursuit, settlement 354 No 201  56.8  
  Yes, settled 70  19.8  
  Yes, not settled 83  23.4  
Claim type 153 Workers comp. 48  31.4  
  Third party 82  53.6  
  Both 23  15.0  
Lawyer used 353 No 225  63.7  
  Yes 128  36.3  
Blame 352 Self 129  36.7  
  Someone else 113  32.1  
  Don’t know 110  31.3  
Time to settlement 59    32.3 months (4-60) 
Time since settlement 59    19.2 months (1-65) 
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Data regarding the mechanism of injury was available for all patients. Motor 
vehicle accidents made up the largest group (63.4%), which was made up of 
115 car drivers (32.4% of the 355 total responses), 37 car passengers 
(10.4%), 45 motorcycle drivers (12.7%), one motorcycle passenger (0.3%), 
and 27 pedestrians or cyclists struck by a motorised vehicle (7.6%). 
 
Falls made up 27.3% of the total, 12.7% from falls less than one metre, and 
14.7% from falls of one metre or more. The mechanism of injury was 
classified as “other” in 9.3% of cases. 
 
The ISS ranged from 16 (the cut-off for major trauma) to 66 and was positively 
skewed. The mean was 24.3 (SD 9.3) and the median was 21.0.  
 
The validity of ISS was tested by comparing the mean ISS in the group of 
patients who were excluded because they died while in hospital (during the 
admission after the accident), to the mean ISS for the survivors. As expected, 
the mean ISS in the 160 patients who died in hospital was higher than the 
mean ISS for the 996 survivors (38.8 and 23.7, respectively, p < 0.001). The 
findings are similar if the analysis is restricted to those eligible for the study. 
The mean ISS in the 116 patients who died in hospital (and were eligible for 
the study) was 37.8, significantly higher than the mean ISS of 23.7 for the 721 
patients eligible to receive the questionnaire who were alive at the time of 
follow-up (p < 0.001). 
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Severe head injury was present in 51.3% of responding participants, although 
this was based on the Abbreviated Injury Scale (a score of 3 or higher was 
considered significant), and was not necessarily related to neurological deficit. 
This exposure measure was compared with patients’ memory of the accident 
(as measured by four ordered categories), which was expected to be worse 
for those with a significant head injury. Presence of a head injury was 
significantly associated with memory of the accident (M-H chi square for trend 
= 43.93, DF = 1, p < 0.0001), with less memory of the accident being 
associated with presence of a head injury. 
 
Data on occupational status was only available for 235 patients. Due to the 
nature of the occupational prestige scale,405 there is no scale for the 
unemployed, and only 247 subjects were employed at the time of injury. The 
distribution of occupational status for those employed was close to normal on 
inspection of the stem-and-leaf plot, the box plot, and the normal probability 
plot. 
 
Associations between occupational status and other indicators of socio-
economic status were highly significant. Each increase in education and 
income level was associated with increasing status of occupation (p < 0.0001 
for each). 
 
As occupational status was only able to be calculated for 247 subjects, and 
was highly correlated with education and income, it was excluded from the 
multivariate analysis. The author of the occupational prestige scale was 
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contacted (Ann Daniels, personal communication) and stated that education 
level was closely related to occupation status, and could be used instead of 
occupation status in any analysis. 
 
All 355 responders provided information regarding employment. Of the 247 
(69.6%) responding subjects employed at the time of injury, 46 of these were 
casual or part time. Of the193 (54.4%) employed at the time of follow-up, 40 
of these were casual or part time. 
 
3.3.3 Hypothesis 1: Physical health 
 
3.3.3.1 Univariate analysis 
 
In the study population, the mean PCS was 41.9, the median 40.9, and the 
SD 11.8. The distribution was normal on inspection of the stem-and-leaf plot, 
the box plot, and the normal probability plot.  
 
The unadjusted association between the explanatory variables and the 
Physical Component Summary of the SF-36 is given in Table 3.4.  
 
The direction of the findings was such that the PCS score was worse (lower) 
for those who made a claim, whose claim had not settled, who used a lawyer, 
who blamed someone else for their injury, and who were unemployed (either 
prior to the injury or at the time of follow-up). 
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Table 3.4. Unadjusted association between explanatory variables and PCS. 
Explanatory variable P value Category (if applicable) Mean PCS (95% CI) 
   General factors 
   
Age 0.0007   
Sex 0.02 Male 42.8   (41.3 – 44.3) 
  Female 39.5   (37.4 – 41.7) 
Time since injury 0.03   
Chronic illnesses <0.0001 None 45.1   (43.3 – 47.0) 
  One 42.9   (40.7 – 45.0) 
  Two 37.1   (34.3 – 39.9) 
  Three or more 34.6   (31.0 – 38.2) 
   Injury severity factors 
   
ISS 0.05   
ICU admission 0.35 No 42.6   (40.7 – 44.6)  
  Yes 41.4   (39.8 – 43.0) 
Days in ICU 0.009   
Head injury 0.02 No 40.4   (38.7 – 42.2) 
  Yes 43.3   (41.5 – 45.0) 
Mechanism 0.09 MVA 41.1   (39.5 – 42.6) 
  Other 43.3   (41.3 – 45.3) 
   Socioeconomic factors 
   
Education 0.39 Primary 39.1   (34.7 – 43.4) 
  Secondary 41.9   (40.2 – 43.6) 
  Certificate / Diploma 43.0   (40.6 – 45.3) 
  Degree 40.2   (35.9 – 44.4) 
Income 0.03 $0 – 30,000 40.4   (38.6 – 42.3) 
  $30,001 – 50,000 44.8   (42.3 – 47.3) 
  $50,001 – 75,000 40.3   (37.2 – 43.5) 
  Over $75,000 43.5   (40.2 – 46.8) 
Occupation status 0.23   
Employed prior 0.0007 Employed 43.2   (41.8 – 44.7) 
  Unemployed 38.6   (36.5 – 40.8) 
Employed now <0.0001 Employed 46.1   (44.3 – 47.9) 
 
 Unemployed 38.2   (36.7 – 39.8) 
   Claim-related factors 
   
Claim made <0.0001 No 45.2   (43.4 – 46.9) 
  Yes 37.3   (35.7 – 39.0) 
Claim settled 0.007 No 35.3   (33.2 – 37.4) 
  Yes 39.7   (37.2 – 42.2) 
Claim type 0.20 Workers compensation 39.5   (36.2 – 42.9) 
  Third party 37.2   (35.2 – 39.2) 
Lawyer used <0.0001 No 44.9   (43.3 – 46.5) 
  Yes 36.8   (35.1 – 38.5) 
Blame <0.0001 Self 45.3   (43.3 – 47.3) 
  Someone else 37.6   (35.6 – 39.6) 
Time to settlement 0.57   
Time since settlement 0.43   
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The direction of association for the general factors was as expected: a higher 
PCS was associated with being younger, being male, increasing time since 
the injury, and a lower number of chronic illnesses. 
 
3.3.3.2 Multivariate analysis 
 
Stepwise regression removed the following variables in order, based on least 
significance in the model: age, prior employment, mechanism, sex, income, 
days in ICU, and blame. It was not necessary to consider removal of variables 
with borderline significance as none of the variables removed in the stepwise 
regression were remotely significant (the lowest significance level was 0.31). 
 
The variables remaining in the final model were: time since injury, chronic 
illness, ISS, head injury, current employment, claim, and use of a lawyer. The 
final model used data from 345 subjects and explained 35.5% of the variation 
in the PCS score. The adjusted R2 values for the initial model (33.3%) and the 
final model (33.5%) were similar. Interaction terms for each remaining variable 
with claim were inserted into the final model and were not found to be 
significant. The direction of the association for each variable was unchanged 
from the univariate analysis. For the only categorical variable, each increase 
in chronic illness group (0,1,2,3 or more) was associated with a lower PCS. 
 
The effect estimates and significance levels for the final model are given in 
Table 3.5. The mean PCS for each group of claim is given in Table 3.6. 
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Table 3.5. Adjusted (multivariate) association of explanatory variables for PCS 
in the final model. 
Variable Sub-group  mean PCS p value 
Time since injury Per month increase 0.070 0.03 
Chronic illnesses  None *  
 1 -2.53 0.05 
 2 -6.86 <0.0001 
 3 or more -11.30 <0.0001 
 (overall)  <0.0001 
ISS Per point increase -0.134 0.02 
Head injury Present 3.16 0.003 
Employed now Unemployed -5.53 <0.0001 
Claim No claim made *  
 Claim made - settled -3.99 0.02 
 Claim made - not settled -5.18 0.006 
 (overall)  0.01 
Lawyer used Yes -4.79 <0.0001 
* referent group,  = change in 
 
Table 3.6. The adjusted mean PCS for each group of claim. 
Claim group Mean PCS 95% confidence intervals 
No claim made 42.0 40.2 – 43.7 
Claim made – settled 38.0 35.4 – 40.6 
Claim made – not settled 36.8 34.0 – 39.6 
 
 
Confounding between use of a lawyer and pursuit of a claim was expected 
and shown by removing each variable from the final model, which significantly 
increased the effect estimate and significance of the other. 
 
The final model met the assumptions for multiple regression. 
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3.3.4 Hypothesis 2: Mental health 
 
3.3.4.1 Univariate analysis 
 
Complete SF-36 data for calculation of the MCS was available in 348 of the 
355 questionnaires. The mean MCS was 43.3, the median 45.0, and the SD 
13.9. Examination of the stem-and-leaf plot, the box plot and the normal 
probability plot showed a slight negative skew. Transformation of the data was 
not considered necessary for the analysis because of the large numbers of 
samples and because the distribution was close to normal. 
 
The unadjusted association between the explanatory variables and the Mental 
Component Summary of the SF-36 is given in Table 3.7. 
 
3.3.4.2 Multivariate analysis 
 
Stepwise regression removed the following variables in order, based on least 
significance in the model: time since injury (p = 0.74), blame (p = 0.65), 
education (p = 0.30), mechanism (p = 0.14), and use of a lawyer (p = 0.08). 
 
For chronic illness, the mean MCS did not change with each increasing group 
above the first two groups (zero and one). Therefore, for simplicity, chronic 
illness was converted to a dichotomous variable. This resulted in a similar 
model, and no effect estimate changed by more than 10%. 
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Table 3.7. Unadjusted (univariate) association of explanatory variables for MCS. 
Explanatory variable P value Category (if applicable) Mean MCS (95% CI) 
   General factors 
   
Age 0.08   
Sex 0.73 Male 43.4   (41.7 – 45.2) 
  Female 42.9   (40.0 – 45.7) 
Time since injury 0.22   
Chronic illnesses 0.04 None 45.3   (43.0 – 47.5) 
  One 40.9   (38.3 – 43.6) 
  Two 41.3   (37.8 – 44.7) 
  Three or more 45.4   (41.0 – 49.8) 
   Injury severity factors 
   
ISS 0.50   
ICU admission 0.97 No 43.2   (40.9 – 45.5) 
  Yes 43.3   (41.4 – 45.3) 
Days in ICU 0.95   
Head injury 0.63 No 43.6   (41.6 – 45.7) 
  Yes 42.9   (40.8 – 45.0) 
Mechanism 0.0007 MVA 41.5   (39.5 – 43.4) 
  Other 46.5   (44.3 – 48.6) 
   Socioeconomic factors 
   
Education 0.21 Primary 41.9   (36.7 – 47.1) 
  Secondary 42.2   (40.2 – 44.3) 
  Certificate / Diploma 44.0   (41.2 – 46.7) 
  Degree 47.7   (42.7 – 52.7) 
Income 0.26 $0 – 30,000 41.8   (39.6 – 44.0) 
  $30,001 – 50,000 45.0   (42.0 – 48.0) 
  $50,001 – 75,000 42.6   (38.9 – 46.3) 
  Over $75,000 45.3   (41.3 – 49.2) 
Occupation status 0.03   
Employed prior 0.72 Employed 43.4   (41.6 – 45.3) 
  Unemployed 42.9   (40.5 – 45.3) 
Employed now <0.0001 Employed 47.2   (45.2 – 49.3) 
 
 Unemployed 39.9   (37.9 – 41.8) 
   Claim-related factors 
   
Claim made <0.0001 No 46.7   (44.9 – 48.5) 
  Yes 38.7   (36.4 – 41.1) 
Claim settled 0.007 No 34.6   (31.4 – 37.7) 
  Yes 43.6   (40.4 – 46.8) 
Claim type 0.61 Workers compensation 40.5   (36.4 – 44.6) 
  Third party 39.2   (36.0 – 42.4) 
Lawyer used <0.0001 No 46.5   (44.8 – 48.1) 
  Yes 37.4   (34.8 – 39.9) 
Blame 0.001 Self 46.4   (44.2 – 48.7) 
  Someone else 40.6   (37.8 – 43.3) 
Time to settlement 0.03   
Time since settlement 0.44   
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Interaction terms in the final model for each variable with claim were not 
significant. The final model met the assumptions for multiple regression. 
 
The confounding between the variables claim and lawyer with MCS as the 
dependent variable was similar to that seen with PCS as the dependent 
variable. 
 
The final model used data from 347 subjects and explained 22.0% of the 
variation in MCS. The effect estimates and significance levels for the final 
model are given in Table 3.8. The mean MCS for each group of claim is given 
in Table 3.9. 
 
Table 3.8. Adjusted (multivariate) association of explanatory variables for 
MCS in the final model. 
Variable Sub-group 
 mean 
MCS 
p value 
Age Per year increase 0.157 0.0001 
Chronic illnesses  Present -4.60 0.002 
Current employment Unemployed -7.79 <0.0001 
Claim No claim made *  
 Claim made – settled -2.77 0.11 
 Claim made - not settled -10.24 <0.0001 
 (overall)  <0.0001 
* referent group,  = change in 
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Table 3.9. The adjusted mean MCS for each group of claim. 
Claim group Mean MCS 95% confidence intervals 
   Final model   
No claim made 46.2 44.4 – 47.9 
Claim made – settled 43.4 40.5 – 46.4 
Claim made – not settled 36.0 33.2 – 38.7 
 
 
3.3.5 Hypothesis 3: Neck pain 
 
3.3.5.1 Univariate analysis 
 
A floor effect was noted in the continuous outcome for neck pain, as many 
subjects scored 2. This occurred when subjects reported no recent pain and 
no interference with activities due to the pain. Due to the large numbers, 
however, the variable was treated as a normally distributed continuous 
variable, and an alternative analysis using neck pain as a dichotomous 
outcome revealed similar associations. 
 
The univariate analysis of the association between neck pain and the 
explanatory is given in Table 3.10.  
 
3.3.5.2 Multivariate analysis 
 
Backward stepwise multiple regression was performed for neck pain as a 
continuous variable. The final model included sex, chronic illness, current  
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Table 3.10. Unadjusted association of explanatory variables for neck pain. 
Explanatory variable P value Category (if applicable) Mean neck pain (95% CI) 
   General factors 
   
Age 0.12   
Sex 0.007 Male 4.0   (3.7 – 4.3) 
  Female 4.8   (4.2 – 5.3) 
Time since injury 0.19   
Chronic illnesses 0.05 None 3.8   (3.4 – 4.2) 
  One 4.3   (3.8 – 4.8) 
  Two 4.5   (3.8 – 5.1) 
  Three or more 4.8   (4.1 – 5.6) 
   Injury severity factors 
   
ISS 0.07   
ICU admission 0.52 No 4.3   (3.8 – 4.7) 
  Yes 4.1   (3.8 – 4.4) 
Days in ICU 0.44   
Head injury 0.08 No 4.4   (4.0 – 4.8) 
  Yes 4.0   (3.6 – 4.3) 
Mechanism 0.09 MVA 4.3   (4.0 – 4.7) 
  Other 3.9   (3.5 – 4.3) 
Neck fracture 0.01 No 4.1   (3.8 – 4.3) 
  Yes 5.4   (4.2 – 6.5) 
   Socioeconomic factors 
   
Education 0.002 Primary 5.8   (4.9 – 6.7) 
  Secondary 4.2   (3.8 – 4.5) 
  Certificate / Diploma 3.9   (3.4 – 4.4) 
  Degree 3.6   (2.7 – 4.5) 
Income 0.23 $0 – 30,000 4.5   (4.1 – 4.9) 
  $30,001 – 50,000 3.9   (3.4 – 4.5) 
  $50,001 – 75,000 4.1   (3.5 – 4.8) 
  Over $75,000 3.7   (3.0 – 4.5) 
Occupation status 0.02   
Employed prior 0.14 Employed 4.0   (3.7 – 4.4) 
  Unemployed 4.5   (4.0 – 5.0) 
Employed now <0.0001 Employed 3.6   (3.3 – 3.9) 
 
 Unemployed 4.7   (4.3 – 5.0) 
   Claim-related factors 
   
Claim made <0.0001 No 3.6   (3.3 – 3.9) 
  Yes 4.9   (4.5 – 5.4) 
Claim settled 0.03 No 5.4   (4.8 – 6.0) 
  Yes 4.4   (3.8 – 5.0) 
Claim type 0.17 Workers compensation 4.3   (3.7 – 5.1) 
  Third party 5.0   (4.4 – 5.6) 
Lawyer used <0.0001 No 3.6   (3.3 – 3.9) 
  Yes 5.2   (4.7 – 5.7) 
Blame <0.0001 Self 3.4   (3.0 – 3.8) 
  Someone else 4.8   (4.3 – 5.3) 
Time to settlement 0.29   
Time since settlement 0.08   
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employment, head injury, neck fracture, the use of a lawyer, and education 
level. The direction of the association was such that higher neck pain scores 
were associated with female gender, unemployment, absence of a significant 
head injury, presence of a neck fracture, the use of a lawyer, and decreasing 
levels of education. Pursuit or settlement of a claim was not significant after 
adjusting for these confounders, and was therefore excluded from the model. 
For chronic illnesses, differences in the effect between groups was minor, 
therefore this was analysed as a dichotomous variable. This alternative 
analysis did not change the effect estimates of the other variables by more 
than 5%. 
 
The final model contained data from 347 subjects and explained 23.9% of the 
variation in the neck pain score. Interaction terms introduced into the final 
model were not significant. The final model satisfied the assumptions for 
multiple regression. The adjusted effect estimates and significance levels are 
given in Table 3.11. The effect estimate is the change in the mean neck pain 
score for each variable group. 
 
In a post hoc univariate analysis, the diagnosis of PTSD at the time of follow-
up was noted to be strongly associated with neck pain (p < 0.0001). 
Therefore, a separate multivariate analysis was performed including PTSD as 
an explanatory variable. The final model (Table 3.12) included PTSD, and 
explained 31.3% of the variation in neck pain. 
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Table 3.11. Adjusted (multivariate) association between explanatory variables 
and neck pain. 
Variable Group  mean score P value 
Sex Female +0.67 0.01 
Head injury Present -0.66 0.008 
Neck fracture Present 1.18 0.01 
Current employment Unemployed +0.58 0.03 
Chronic illnesses Present +0.71 0.007 
Education level Primary *  
 Secondary -1.84 <0.0001 
 Diploma/Certificate -1.74 0.0006 
 Degree -2.46 <0.0001 
 (overall)  0.0006 
Use of a lawyer  +1.84 <0.0001 
*referent group,  = change in 
 
Table 3.12. Multivariate association between explanatory variables and neck 
pain, including PTSD as an explanatory variable. 
Variable Value  mean score P value 
Age Per year increase +0.016 0.02 
Sex Female +0.58 0.03 
Neck fracture Yes +1.24 0.004 
Education level Primary *  
 Secondary -1.69 0.0002 
 Diploma/Certificate -1.65 0.0005 
 Degree -2.15 0.0002 
 (overall)  0.0008 
Use of a lawyer Yes +0.95 0.0006 
PTSD Yes +2.03 <0.0001 
*referent group, = change in 
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3.3.6 Hypothesis 4: Back pain 
 
3.3.6.1 Univariate analysis 
 
The distribution of the scores for back pain was similar to the distribution for 
neck pain. Similarly, it was treated as a continuous variable, and later tested 
as a dichotomous variable, with similar findings. The univariate analysis of 
explanatory variables against back pain is given in Table 3.13. 
 
3.3.6.2 Multivariate analysis 
 
The model using back pain as a continuous variable was accepted as this was 
the model chosen a priori and it satisfied the assumptions of multiple 
regression. 
 
The associations in the final model were such that increasing levels of back 
pain were associated with current unemployment, using a lawyer, the 
presence of chronic illnesses, and lower levels of education. due to minor 
differences in the effect estimates between the groups with 1, 2, and 3 or 
more chronic illnesses, this was analysed as a dichotomous variable. This did 
not change the effect estimates of the other variables by more than 5%. 
 
The effect estimates and significance levels for the final model using back 
pain as a continuous variable are given in Table 3.14. This model used data 
from 347 patients and explained 17.1% of the variation in back pain. 
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In a post hoc univariate analysis, the diagnosis of PTSD at the time of follow-
up was noted to be strongly associated with back pain (p < 0.0001). 
Therefore, a separate multivariate analysis was performed including PTSD as 
an explanatory variable. Compared to the final model without PTSD (above), 
the final model with PTSD also included chronic illness, education level, and 
use of a lawyer, but current employment was not significant in this model. 
Presence of a thoracolumbar fracture at the time of injury was significant in 
this model. The final model (Table 3.15) used data from 347 patients and 
explained 27.0% of the variation in back pain. 
 
    165
Table 3.13. Unadjusted association of explanatory variables for low back pain. 
Explanatory variable P value Category (if applicable) Mean back pain (95% CI) 
   General factors 
   
Age 0.13   
Sex 0.05 Male 5.0   (4.6 – 5.3) 
  Female 5.6   (5.1 – 6.2) 
Time since injury 0.08   
Chronic illnesses 0.0004 None 4.5   (4.0 – 4.9) 
  One 5.3   (4.8 – 5.8) 
  Two 6.1   (5.4 – 6.7) 
  Three or more 5.7   (4.8 – 6.5) 
   Injury severity factors 
   
ISS 0.26   
ICU admission 0.37 No 5.3   (4.9 – 5.8) 
  Yes 5.0   (4.7 – 5.4) 
Days in ICU 0.46   
Head injury 0.39 No 5.3   (4.9 – 5.7) 
  Yes 5.0   (4.6 – 5.4) 
Mechanism 0.06 MVA 5.4   (5.0 – 5.7) 
  Other 4.8   (4.3 – 5.2) 
Thoracolumbar fracture 0.18 No 5.1   (4.8 – 5.4) 
  Yes 5.7   (4.9 – 6.5) 
   Socioeconomic factors 
   
Education 0.05 Primary 6.5   (5.5 – 7.5) 
  Secondary 5.1   (4.7 – 5.5) 
  Certificate / Diploma 5.0   (4.5 – 5.6) 
  Degree 4.8   (3.8 – 5.8) 
Income 0.03 $0 – 30,000 5.6   (5.2 – 6.1) 
  $30,001 – 50,000 4.9   (4.1 – 5.3) 
  $50,001 – 75,000 5.1   (4.3 – 5.8) 
  Over $75,000 4.6   (3.8 – 5.4) 
Occupation status 0.19   
Employed prior 0.01 Employed 4.9   (4.6 – 5.2) 
  Unemployed 5.7   (5.1 – 6.2) 
Employed now 0.0001 Employed 4.5   (4.2 – 4.9) 
 
 Unemployed 5.7   (5.2 – 6.1) 
   Claim-related factors 
   
Claim made <0.0001 No 4.5   (4.2 – 4.9) 
  Yes 6.0   (5.5 – 6.4) 
Claim settled 0.01 No 6.5   (5.9 – 7.1) 
  Yes 5.4   (4.7 – 6.0) 
Claim type 0.29 Workers compensation 5.5   (4.7 – 6.3) 
  Third party 6.0   (5.4 – 6.6) 
Lawyer used <0.0001 No 4.6   (4.2 – 4.9) 
  Yes 6.1   (5.7 – 6.6) 
Blame <0.0001 Self 4.4   (4.0 – 4.8) 
  Someone else 5.9   (5.4 – 6.4) 
Time to settlement 0.31   
Time since settlement 0.22   
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Table 3.14. Adjusted (multivariate) association between explanatory variables 
and back pain. 
Variable Group  mean score p value 
Chronic illnesses Present +1.23 <0.0001 
Current employment Unemployed +0.65 0.03 
Education level Primary *  
 Secondary -1.46 0.005 
 Diploma/Cert. -1.06 0.06 
 Degree -1.48 0.03 
 (overall)  0.03 
Use of a lawyer Yes +1.80 <0.0001 
* referent group,  = change in 
 
Table 3.15. Multivariate association between explanatory variables and back 
pain, including PTSD as an explanatory variable. 
Variable Group  mean score p value 
Chronic illnesses None *  
 1 +0.85 0.007 
 2 +1.37 0.0003 
 3 or more +1.38 0.003 
 (overall)  0.0004 
Thoracolumbar fracture Present +0.90 0.03 
Education level Primary *  
 Secondary -1.66 0.0007 
 Diploma/Certificate -1.28 0.01 
 Degree -1.67 0.008 
 (overall)  0.007 
Lawyer Lawyer used +0.93 0.003 
PTSD Present +2.01 <0.0001 
* referent group,  = change in 
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3.3.7 Hypothesis 5: Patient satisfaction 
 
3.3.7.1 Univariate analysis 
 
Data regarding patient satisfaction were available on 353 subjects. Of these, 
150 (42.5%) were ‘very satisfied’ with their progress since the injury, 102 
(28.9%) were ‘somewhat satisfied’, 64 (18.1%) were ‘somewhat dissatisfied’, 
and 37 (10.5%) were ‘very dissatisfied’. For the dichotomised outcome used in 
the multivariate analysis, 71.4% were satisfied, and 28.6% were dissatisfied. 
 
The univariate associations for patient satisfaction (as a four-part variable) are 
given in Table 3.16. In this table, the effect estimate is provided using patient 
satisfaction as a dichotomous variable (satisfied / unsatisfied) to allow easier 
interpretation of the association. The direction of the association for the 
categorical variables can be determined from the table. For the continuous 
variables, the direction of the association was such that patient satisfaction 
was associated with: lower age, longer time since injury, lower ISS, lower 
occupational status, and shorter time to settlement. There was no trend seen 
in the association between satisfaction and time in ICU or time since 
settlement. 
 
3.3.7.2 Multivariate analysis 
 
The final model, using backward stepwise logistic regression, resulted from the 
elimination of the following variables (in order): prior employment (p = 0.61),  
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Table 3.16. Univariate analysis of the association between patient satisfaction 
and exposure variables. 
Explanatory variable p value Category (if applicable) % satisfied 
   General factors 
   
Age 0.48   
Sex 0.81 Male 71.8 
 0.78(MH) Female 70.4 
Time since injury 0.02   
Chronic illnesses 0.17 None 80.1 
 0.003(MH) 1 66.0 
  2 66.7 
  3 or more 60.5 
   Injury severity factors 
   
ISS 0.81   
ICU admission 0.38 No 69.8 
 0.81(MH) Yes 72.4 
Days in ICU 0.43   
Head injury 0.53 No 72.7 
 0.93(MH) Yes 70.2 
Mechanism 0.003 MVA 66.5 
 0.0004 Other 79.8 
   Socioeconomic factors 
 
 
 
Education 0.44 Primary 63.3 
 0.96(MH) Secondary 71.8 
  Certificate/Diploma 74.0 
  Degree 66.7 
Income 0.51 $0 – 30,000 67.5 
 0.37(MH) $30,001 – 50,000 73.5 
  $50,001 – 75,000 79.2 
  Over $75,000 72.9 
Occupation status 0.63   
Employed prior 0.27 Employed 74.5 
 0.09(MH) Unemployed 64.2 
Employed now <0.0001 Employed 82.1 
 <0.0001(MH) Unemployed 63.3 
   Claim-related factors 
   
Claim made <0.0001 No 81.0 
 <0.0001(MH) Yes 58.6 
Claim settled <0.0001 No 43.9 
 <0.0001(MH) Yes 75.7 
Claim type 0.071 Workers compensation 68.7 
 0.12(MH) Third party 54.9 
Lawyer involvement <0.0001 No 79.9 
 <0.0001(MH) Yes 55.9 
Blame <0.0001 Self 83.7 
 <0.0001(MH) Someone else 58.9 
Time to settlement 0.37   
Time since settlement 0.97   
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blame (p = 0.40), use of a lawyer (p = 0.22), and time since injury (p = 0.12). 
The effect estimates and significance levels for the final model are given in 
Table 3.17. The final model used data from 352 subjects. There were no 
significant interaction terms. Satisfactory association between predicted and 
observed responses was noted with 74.8% concordance and a c value of 0.76. 
 
The odds ratios given are the odds of being unsatisfied, so that an odds ratio 
above one is a poor outcome (indicating dissatisfaction) and an odds ratio 
less than one indicates satisfaction. The direction of the associations were 
such that dissatisfaction was associated with being unemployed, being in a 
motor vehicle accident, having increasing chronic illnesses, and having an 
unsettled claim (compared to not making a claim). The odds ratio of 
dissatisfaction in those having a settled claim (compared to not making a 
claim) was not significant. 
 
Table 3.17. Independent predictors of patient dissatisfaction. 
Variable Group Odds ratio (95% CI) p value 
Current employment Unemployed 2.27 (1.31 – 3.93) 0.004 
Mechanism MVA 1.90 (1.05 – 3.47) 0.04 
Chronic illness None 1.00  
 1 2.50 (1.30 – 4.81) 0.006 
 2 2.25 (1.08 – 4.69) 0.03 
 3 or more 3.76 (1.55 – 9.13) 0.004 
 (overall)  0.009 
Claim     
 No claim made 1.00  
 Claim settled  1.27 (0.63 – 2.57) 0.51 
 Claim not settled 5.41 (2.89 – 10.14) <0.0001 
 (overall)  <0.0001 
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3.3.8 Hypothesis 6: Post-traumatic stress disorder 
 
3.3.8.1 Univariate analysis 
 
The PTSD was scored on all 355 responding subjects. The distribution of the 
PTSD score, which has a possible range of 17 – 85, was not normal. The 
most common scores were the lowest, with decreasing frequencies noted with 
increasing score, and a floor effect was noted due to approximately 10% of 
subjects scoring the lowest score. 
 
In addition to analysing the PTSD score as a continuous outcome, a 
dichotomous outcome variable was used based on the recommended cut-off 
score of 44 to define PTSD, as stated a priori. Using this new variable, 36.3% 
of the 355 subjects were classed as having PTSD. 
 
The univariate analyses of the explanatory variables against PTSD as a 
continuous variable are given in Table 3.18. Univariate analysis of PTSD as a 
dichotomous variable yielded similar results: the only difference at the 0.25 
level was for head injury, which was significant at 0.55 in the continuous 
model and 0.18 in the dichotomous model. 
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Table 3.18. Univariate (unadjusted) analysis of explanatory variables for 
PTSD scale as a continuous outcome. 
Explanatory variable P value Category (if applicable) Mean PTSD score 
   General factors 
   
Age 0.001   
Sex 0.18 Male 37.1   (34.9 – 39.3) 
  Female 40.0   (36.3 – 43.7) 
Time since injury 0.15   
Chronic illnesses 0.14 None 36.0   (33.1 – 39.0) 
  One 39.1   (35.7 – 42.6) 
  Two 41.6   (37.2 – 46.0) 
  Three or more 35.4   (29.7 – 41.1) 
   Injury severity factors 
   
ISS 0.21   
ICU admission 0.41 No 36.9   (33.8 – 40.1) 
  Yes 38.5   (36.2 – 40.9) 
Days in ICU 0.42   
Head injury 0.55 No 38.5   (35.8 – 41.2) 
  Yes 37.3   (34.7 – 40.0) 
Mechanism <0.0001 MVA 41.0   (38.5 – 43.5) 
  Other 32.7   (29.9 – 35.2) 
   Socioeconomic factors 
   
Education 0.78 Primary 37.4   (30.8 – 43.9) 
  Secondary 39.0   (36.4 – 41.6) 
  Certificate / Diploma 36.7   (33.1 – 40.3) 
  Degree 37.9   (31.3 – 44.4) 
Income 0.83 $0 – 30,000 38.4   (35.6 – 41.2) 
  $30,001 – 50,000 36.2   (32.3 – 40.1) 
  $50,001 – 75,000 38.5   (33.6 – 43.3) 
  Over $75,000 37.6   (32.4 – 42.7) 
Occupation status 0.002   
Employed prior 0.35 Employed 38.5   (36.2 – 40.8) 
  Unemployed 36.5   (33.2 – 39.9) 
Employed now 0.0002 Employed 34.0   (31.4 – 36.7) 
 
 Unemployed 41.2   (38.6 – 43.8) 
   Claim-related factors 
   
Claim made <0.0001 No 30.6   (28.6 – 32.6) 
  Yes 47.6   (44.7 – 55.0) 
Claim settled <0.0001 No 52.9   (49.1 – 56.7) 
  Yes 41.3   (37.2 – 45.5) 
Claim type 0.47 Workers compensation 44.7   (38.8 – 57.0) 
  Third party 47.1   (43.5 – 56.0) 
Lawyer used <0.0001 No 30.9   (29.0 – 32.7) 
  Yes 50.5   (47.3 – 53.6) 
Blame <0.0001 Self 29.3   (27.1 – 31.5) 
  Someone else 45.9   (42.5 – 49.4) 
Time to settlement 0.40   
Time since settlement 0.52   
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3.3.8.2 Multivariate analysis 
 
Multivariate analysis was initially performed using the PTSD score as a 
continuous variable. The mean score was 37.9, the median was 34.0, and the 
range was from 17 to 85. The distribution was slightly positively skewed. 
 
Backward stepwise regression resulted in a final model with age, chronic 
illness, current employment, claim, use of a lawyer and blame as the 
significant variables. Interaction terms in the final model were not significant. 
The assumptions for multiple regression were not violated. The final model 
included data from 350 subjects and accounted for 40.7% of the variation in 
the PTSD score. The results of the multivariate analysis using the PTSD scale 
as a continuous outcome is given in Table 3.19. 
 
The adjusted mean PTSD scores for each category of blame and claim are 
given in Table 3.20. 
 
The multivariate analysis was also performed using logistic regression with 
PTSD as a dichotomous variable (using the cut-off value of 44 for the 
diagnosis of PTSD). This resulted in the same final model as that given above 
(Appendix 9).  
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Table 3.19. Adjusted (multivariate) association for the explanatory variables 
and PTSD score as a continuous outcome. 
Variable Group  mean score p value 
Age Per year -0.26 <0.0001 
Chronic illness None *  
 1 5.20 0.007 
 2 9.92 <0.0001 
 3 or more 8.47 0.005 
 (overall)  <0.0001 
Current employment Unemployed 7.95 <0.0001 
Use of a lawyer Yes 10.24 <0.0001 
Claim  No claim made *  
 Claim made - settled  1.66 0.52 
 Claim made - not settled 8.03 0.007 
 (overall)  0.01 
Blame for injury Blame self *  
 Don’t know 5.87 0.004 
 Blame others 6.89 0.003 
 (overall)  0.004 
* referent group,  = change in 
 
Table 3.20. The adjusted mean PTSD scores for each category of claim and 
blame in the final model. 
Variable Subgroup 
Mean PTSD 
score 
95% confidence 
interval 
Claim No claim made 37.7 34.9 – 40.6 
 Claim - settled 39.4 35.6 – 43.2 
 Claim - not settled 45.8 41.5 – 50.1 
Blame I was at fault 36.7 33.3 – 40.1 
 Don’t know 42.6 39.5 – 45.7 
 Someone else at fault 43.6 40.6 – 46.6 
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3.3.9 Compensation: pursuit versus eligibility 
 
As stated a priori, the effect of claim pursuit was compared to the effect of 
claim entitlement. Pursuit of a claim, and claim entitlement were strongly 
associated with each other, but differences existed, enabling a comparison of 
the effect of these two variables on the main outcomes.  
 
Claim eligibility was substituted for claim pursuit in each off the final models 
and these results are reported in Appendix 10. The effect estimate for both 
variables was similar, with claim eligibility having a slightly stronger 
association with poor outcome for each variable except patient satisfaction. 
 
3.3.10 Fault-based versus no-fault compensation 
 
The two compensation systems under which subjects in this study were 
treated were workers compensation and compulsory third party motor vehicle 
insurance. The former is a no-fault system (covering all entitled subjects 
regardless of fault) whereas the latter system only covers those who are not at 
fault, i.e., it is a fault-based system. 
 
Univariate analysis of the variable CLAIMTYPE, a dichotomous variable 
measuring whether the claim was made under workers compensation or third 
party, was tested in the univariate analyses and is given in the tables. Type of 
claim was not significantly associated with any of the outcome variables in the 
univariate analyses at a level of 0.05 or less. 
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To further test the variable CLAIMTYPE against each outcome variable, it was 
placed in the final model for each outcome. The analysis was then restricted to 
those subjects who had made a claim, and were treated under the workers 
compensation or third party systems (subjects who were treated under both 
systems were excluded from this analysis). As the analysis did not include 
subjects who had not made a claim, the variable CLAIM was restricted to 
whether or not the claim was settled, and was therefore able to be kept in the 
model. 
 
CLAIMTYPE was not found to be significantly associated with any of the 
outcome variables. The direction of the association was also mixed, with third 
party compensation being slightly beneficial when MCS and PCS were the 
outcomes used, and the opposite being the case for the other outcome 
variables. Further, the estimates of effect for CLAIM (whether settled or not) 
and use of a lawyer did not significantly change when CLAIMTYPE was added 
to the models. The effect estimates for CLAIMTYPE are given in Table 3.21. 
 
Table 3.21. The association between type of claim (CLAIMTYPE) and the 
outcome variables. 
Outcome n Parameter 
estimate S.E. Test statistic P value 
PCS 125 1.11 1.73 t = 0.65 0.52 
MCS 127 1.76 2.55 t = 0.69 0.49 
Neck pain 127 0.44 0.48 t = 0.91 0.37 
Back pain 127 0.11 0.10 t = 1.09 0.28 
Satisfaction 130 0.37 0.43 chi2 = 0.74 0.39 
PTSD (dichotomous) 128 0.53 0.52 chi2 = 1.02 0.31 
PTSD (continuous) 128 0.44 3.34 t = 0.13 0.90 
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3.4 Discussion 
 
3.4.1 Summary of main results 
 
Pursuit of a compensation claim was associated with poor physical health one 
to six years after major accidental trauma in adults, allowing for differences in 
age, sex, injury severity, chronic illness and socio-economic factors. Having 
an unsettled claim was associated with a further decrease in physical health, 
as measured by the SF-36 Physical Component Summary. 
 
For the same cohort, mental health, as measured by both the Mental 
Component Summary of the SF-36 and the PTSD Scale (Civilian version), 
was significantly negatively associated with pursuit of a claim only if the claim 
had not settled, allowing for the other explanatory variables measured. This 
was also the case for patient satisfaction, for which having an unsettled claim 
was the strongest predictor of dissatisfaction. 
 
Having an unsettled claim was also associated with increasing low back pain, 
but no aspects of compensation claim were significantly associated with neck 
pain following accidental trauma. 
 
There was confounding between the effects of claiming compensation and 
using a lawyer. Despite this, use of a lawyer was independently significantly 
associated with poor outcome as measured by PCS, neck pain, back pain and 
PTSD. Use of a lawyer was also independently associated with poor MCS 
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scores but the p value (0.08) fell outside the level of statistical significance set 
a priori and this variable was therefore excluded from the final model. 
Although use of a lawyer was a strongly associated with dissatisfaction in the 
univariate analysis (p<0.0001) it was not significant in the multivariate analysis 
due to the stronger effect of having an unsettled claim. 
 
Blame, another exposure variable used in this study, was only significantly 
associated with PTSD in the multivariate analyses. Blaming oneself for the 
injury had a protective effect on the development of PTSD, and this effect was 
independent of the other explanatory variables including claim settlement and 
use of a lawyer. 
 
The size of the negative associations between the main explanatory variables 
(claim, use of a lawyer, and blame) when significant, were also clinically 
important as shown in the multivariate analyses. 
 
The associations between the other explanatory variables and each of the 
outcomes, when present, were in the direction expected except for the 
presence of a significant head injury. Presence of a significant head injury was 
significantly associated with higher (better) PCS scores and lower neck pain 
scores, however this may reflect an increase in other physical injuries in this 
group of patients, as discussed earlier. 
 
There was no significant effect modification seen in any of the analyses and 
the models were noted to be stable when tested using different methods 
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(transforming explanatory and outcome variables, and using different methods 
of analysis). 
 
3.4.2 Comments on methods 
 
3.4.2.1 General methods 
 
This study is limited by its retrospective design. Fortunately, however, data 
pertaining to the injury were largely collected prospectively on the hospital 
trauma database. The only injury-related information collected retrospectively 
(in the questionnaire) was the mechanism of injury. Mechanism of injury was 
not used in the main analysis but was used to determine claim eligibility. Also, 
mechanism of injury was considered an objective question, unlikely to be 
influenced by time or other circumstances occurring since the injury. 
 
The socio-economic information and information regarding blame was also 
collected retrospectively and may be influenced by recall bias. The remaining 
information was contemporaneous information pertaining to the outcome 
variables and therefore not influenced by recall bias. 
 
Marital status was not measured in this study, but has varyingly been 
implicated as a psychosocial predictor of pain and disability in previous 
studies.145 255 415 416 
 
Another limitation of this study is that in testing the effect of time-related 
factors such as time since injury and settlement, it measured the effect for the 
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whole group at one point in time. Time-sensitive variables such as time since 
injury would have been more accurately measured by following individual 
patients over a period of time. Similarly, the effect of settlement may have 
been more appropriately measured by measuring the outcomes on each 
patient before and after settlement. 
 
Incomplete follow-up in studies of this nature may lead to selection bias. 
Those who respond to the survey may not be representative of the population 
as a whole. This can be minimised by increasing the rate of follow-up, and can 
be monitored by comparing the study population to the source population. The 
follow-up rate in this study was higher than expected, based on a previous 
study from the same institution (M Sugrue, personal communication). Also, 
being trauma patients, they may not have lived locally, and were mostly male 
and with a lower than average education level. The last two factors have 
previously been associated with lack of follow-up after major trauma.307 Also, 
the time to follow-up was relatively long (up to six years) so many of the 
questionnaires mailed out may have gone to addresses that were no longer 
valid for the intended patients. Despite this, 60.9% of the questionnaires sent 
were returned completed, and 79.2% of the known contacts responded. 
 
The inclusion of elderly patients may have also influenced the rate of 
compliance, as several elderly patients were in nursing homes and unable to 
complete the questionnaire due to dementia. 
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Comparisons between non-responding and responding subjects showed that 
non-responders were more likely to be younger (mean age 44.5 years 
compared to 47.8) and had a longer time since injury (mean time since injury 
of 45.2 months compared to 41.0). These findings are in the direction 
expected, as younger patients are less likely to respond to surveys417-419 and 
we found that increasing time since injury was associated with increasing 
difficulty establishing contact. Therefore, many of the non-responders (with 
longer times since injury) may not have received the questionnaire due to 
changes in address. 
 
There was no evidence of selection bias for the other variables taken from the 
trauma database (gender, ISS or presence of a significant head injury). There 
was some evidence of selection bias in that non-responding patients were 
more likely to be passengers or pedestrians. The reasons for this are unclear, 
however, passengers and pedestrians are more likely to be covered by third 
party compensation, and there are several possible explanations for an under-
representation of compensated patients. They may have been less 
comfortable reporting aspects of the injury and its consequences (due to 
increased stress, anxiety and other mental health issues, as shown in the 
study), they may have been more suspicious about the use of the information 
particularly if they are involved in an active case (as several patients refused 
to participate on advice from their lawyers), they may have had to report their 
health more often due to the compensation process (for medical reports) and 
may therefore be more likely to refuse any further health reporting, or they 
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may have been more likely to have changed their address secondary to 
psychosocial circumstances such as job loss or marriage breakdown. 
This study also presumes that the accidental injury was a random event, or at 
least outside the control of the patient. This may not be the case, as has been 
suggested,47 332 333 420 and this is supported by findings which show 
disproportionate representation of certain patient groups in accidents, for 
example, the higher motor vehicle accident rate amongst young males. 
 
3.4.2.2 Outcome variables 
 
All outcome measures used in this study are patient-based. The main 
outcome measures (PCS and MCS) are calculated from the scores on the SF-
36 General Health Survey and have been widely validated as accurate and 
reliable measures of physical and mental health. 
 
The neck and back pain scores were based on the Bodily Pain index of the 
SF-36 survey. They do not, however, provide normally distributed scores due 
to the floor effect, in turn due to the proportion of subjects with no neck pain or 
back pain. Despite this, the scores were suitable for statistical analysis and 
the results were confirmed by forming a new dichotomous variable for each 
outcome. Although these scores are not widely used for back or neck pain 
they are likely to be valid as they are similar to the previously validated Bodily 
Pain index of the SF-36.400 
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The patient satisfaction score was developed for this thesis and has not 
previously been used. Similar scores, usually based on Likert scales,421 422 
usually with a four-point scale (Blount) have been used but usually only to 
assess patient satisfaction with a treatment process, for example, satisfaction 
with the treatment given by a particular clinic. The question used in this study 
attempted to assess each patient’s satisfaction with their general progress 
since the injury, not their satisfaction with any single part of their treatment. 
This question was piloted as part of the questionnaire in Chapter Four and 
was found to have good test-retest reliability. Development of a new question 
for patient satisfaction was necessary, as previous reviews have shown that 
there is currently no validated outcome tool for this parameter.423-425 
 
PTSD was measured by a patient-reported questionnaire, not by structured 
interview. While this may have influenced the incidence of PTSD, the main 
analysis for this study was the score on the PTSD scale, and the PTSD scale 
used has been previously validated.408-411 By measuring the influence of the 
explanatory variables on the overall PTSD score in the main analysis, this 
study avoided any debate regarding the cut-off score and criteria for the 
diagnosis of PTSD. The validity of the model was supported by a secondary 
analysis using a cut-off score of 44 to create a dichotomous variable for 
PTSD, which reached the same final model. 
 
Other factors (stressors) may influence the incidence of PTSD other than the 
index trauma. This has not been measured but it is hoped that there would not 
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be bias in the incidence of these factors, and that the influence of other factors 
would only bias the results towards the null due to measurement error. 
 
O’Donnell et al reviewed the literature pertaining to PTSD after injury and 
made several suggestions to improve the methodology of future studies.426 
Some of the suggestions relate to measuring PTSD in the early phase (the 
effects of being in hospital, and of taking narcotics), which are not an issue 
with this study. Their suggestions to measure brain injury as well as injury 
severity, to allow for time since injury, to use consecutive admissions, and to 
allow for compensation have been met by this study.  
 
3.4.2.3 Explanatory variables 
 
The participants’ general medical condition was difficult to measure. The 
method chosen, to measure the number of chronic illnesses, fails to take into 
consideration the severity of any chronic illness and has not been validated as 
a measure of general medical condition. The fact that this variable was 
strongly associated with all outcomes (except neck pain) indicates that it was 
an important predictor variable. Further research to investigate the impact of 
the type and severity of condition on baseline outcomes is warranted. 
 
The only previously validated measure of injury severity used in this study was 
ISS. Several adaptations of the ISS have been proposed to increase its ability 
to predict outcome (usually mortality) in trauma patients; these include the 
New Injury Severity Score (NISS),248 the Trauma and Injury Severity Score 
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(TRISS),427 and the International Classification of Diseases Injury Severity 
Score (ICISS).245 247 The ISS was chosen as it is easy to calculate (and 
therefore less prone to recording error), it is commonly used in follow-up 
studies after trauma, and it is routinely calculated in trauma patients at this 
institution. Also, although evidence exists that the NISS may be a better 
predictor of some outcomes in certain populations such as paediatric 
patients428 or in patients with multiple orthopaedic injuries,251 in a general 
trauma population, the NISS and the ISS have been shown to be similar.250 
Also, due to conflicting evidence regarding any superiority of the newer 
scoring systems, the ISS remains the current gold standard for scoring major 
trauma patients and is the most widely reported. 
 
There is some evidence that functional recovery after injury may be sensitive 
to the body region injured395 429 in that pelvic and extremity trauma may have 
a greater impact on physical function than injuries to other body regions. We 
did not test for any association with body region, choosing instead to use the 
overall ISS in the analysis. 
 
The measurement of significant head injury was based on the scoring system 
used to measure ISS (the AIS). This measure, as a separate variable, has not 
previously been used. It was validated by testing it against memory of the 
event, for which it was strongly associated with poor memory, as expected. 
Further, removal of head injury from the final models (if present) did not 
significantly alter the effect or significance of the main predictor, compensation 
status.  
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Education level and household income were lower than national averages 
given by the Australian Bureau of Statistics,404 indicating that trauma cases 
may involve patients with lower socio-economic status, or the fact that 
Liverpool Hospital is located in an area with relatively low household incomes. 
 
Employment was only used as a dichotomous variable, which ignored the 
differences between part-time work and full time work. However, including 
part-time work as a separate variable would have made analysis difficult, and 
would not have taken into account whether or not patients worked part-time 
because of illness or because of choice. 
 
This study defined the main exposure variable as whether or not 
compensation was sought, rather than whether or not the subjects were 
entitled to compensation. Pursuit of a claim was simpler to measure and was 
available on all subjects. Entitlement to compensation, however, can be 
considered a more valid way of determining the effect of being treated under a 
compensation system as it is out of the control of the subject and reflects the 
randomness of the accidents. For example, whether the subject was on their 
way to work when they lost control of the vehicle would influence whether or 
not they were entitled to compensation. Using pursuit of a claim as the 
exposure variable is less valid as the decision to pursue a claim can be 
influenced by subject factors such as socio-economic status, injury severity, 
and psychological factors.  
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The advantage of using accidental trauma is that it usually occurs in a 
somewhat random manner. This allows the application of our main exposure 
variable, compensation status, in an arbitrary (if not random) manner as it 
depends on circumstances largely out of control of the participants. This is a 
strength of this study (and the prospective study in Chapter Four) which limits 
bias due to self-selection for various diagnoses and treatments which is a 
potential problem in many of the studies included in the meta-analysis in 
Chapter Two, due, for example, to the subjective nature of the diagnoses. Use 
of acute trauma also reduces the effect of previous psychological changes 
from long term involvement in the medical, compensation or legal systems 
which may bias studies of chronic conditions such as chronic low back pain. 
 
It should be noted that differences exist between compensated and non-
compensated patients in this study. Compensated patients are covered for 
medical expenses through an insurance scheme that exists outside of 
Medicare, the public health insurance system. Consequently, patients treated 
within the compensation system are usually treated by specialists (rather than 
trainee doctors) and have ready access to premium health services such as 
private rehabilitation, private physiotherapy, other physical therapies (for 
example, massage therapy), clinical psychology, counselling, and prostheses. 
This difference, however, would be expected to bias the outcome in favour of 
compensated patients. Therefore, any decrease in the health outcomes seen 
in compensated patients would exist despite these potential advantages. 
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The differences between the effect of claim pursuit and claim entitlement were 
tested on a subgroup of subjects for which claim entitlement could be reliably 
measured. This analysis showed no significant difference between these two 
variables and, in some cases, an increased negative effect when claim 
entitlement was used. Also, the two variables were highly correlated. This 
supports the use of claim pursuit as the explanatory variable. The prospective 
study in Chapter Four will also measure compensation using both methods 
and provide further insight as to whether this difference is important.  
 
3.4.2.4 Statistical analysis 
 
The statistical analysis is a strength of this study. The sample size was larger 
than that expected, and robust models could be created for each outcome 
variable. For each outcome, the final model fitted well and explained a high 
proportion of the variability in the outcome. 
 
3.4.3 Interpretation of the results for each outcome 
 
3.4.3.1 Physical health 
 
As expected, physical health improved with time since injury, and decreased 
with increasing injury severity and increasing number of chronic illnesses. 
Poor physical health was also independently associated with unemployment, 
although this association is likely to be due to the fact that patients with poorer 
health are less able to work, rather than unemployment causing poor health. 
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Unexpectedly, presence of significant head injury was associated with a 
higher mean PCS. This can be explained by the fact that patients were 
included in this study because their injuries reached a threshold ISS, and the 
ISS is made up of the AIS scores for each body region, including the head. 
Therefore, if a patient has a significant head injury (defined as an AIS of 3 or 
more for the head region), they do not require significant injuries to the other 
body regions (eg, pelvis and limbs) in order to satisfy the inclusion criteria. 
Similarly, patients without a significant head injury are more likely to have 
significant injuries to their limbs and pelvis, in order to satisfy the inclusion 
criteria. The effect on PCS is likely to be greater for those with limb and pelvic 
injuries, than those with head injuries, as it reflects physical functions such as 
walking and carrying, not cognitive ability. The association between poor 
physical outcome and injuries to the pelvis and limbs (rather than abdomen, 
chest and head) has been shown previously.395 429 
 
The association with compensation, in which those who pursued 
compensation (and in a separate analysis, those who were entitled to 
compensation) had poorer physical health after adjusting for other factors, 
was significant regardless of whether or not the claim had settled. For those 
whose claims had not settled however, the association was stronger. 
 
It is likely that the involvement with the compensation process led to the 
decrease in health status. The reverse argument, that those in poorer health 
were more likely to pursue compensation, is not supported by the fact that the 
association remained strong (and was, in fact, stronger) when entitlement to 
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compensation was substituted for pursuit of compensation. Furthermore, the 
association with claiming compensation remained after allowing for predictors 
of poor health, such as age, comorbidities and injury severity. 
 
The effect of compensation on physical health or general health after major 
trauma has only been reported in one previous study.392 Other studies have 
examined the effect of general factors such as age, sex and injury severity, 
and some have included socio-economic predictors. None of the previous 
studies of general health after major trauma397-399 430 have used the SF-36 as 
an outcome tool, though several have used other health-related quality of life 
measures. Although one study431 used the SF-36 as a measure of outcome 
after major trauma, this study was of a small group (n = 76) of patients 
presenting with an ISS of 50 or greater (extreme injury) and did not provide a 
multivariate analysis to determine predictors of SF-36: it only commented that 
the SF-36 scores were below average. The previous studies of outcome after 
major trauma are summarised in Table 3.22. The results of the Major Trauma 
Outcome Study reported in this chapter are placed in the last row of this table 
to allow comparison. This study is comparable to the previous studies except 
for a higher mean age, this is because many of the other studies excluded 
elderly patients (65 years and over) and because we recorded age at follow-
up, not age at injury. 
 
Unfortunately, only one of the other studies measured compensation status, 
so a comparison of the effect of this variable is limited. This paper, by Glancy 
et al,392 showed a negative association between involvement in litigation and 
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Table 3.22. Summary of previous studies of outcome after major trauma.  
 
See Appendix 6. 
 
 
 
 
 
 
 
 
 
References: 
MacKenzie et al, 1988395 
Glancy et al, 1992392 
Ott et al, 1996432 
Vazquez et al, 1996396 
Anke et al, 1997394 
Braithwaite et al, 1998429 
Holbrook et al, 1998430 
Dimopoulou et al, 2004397 
Meerding et al, 2004399 
Vles et al, 2005398 
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return to function, which concurs with this study. The study by Glancy et al 
uses involvement with litigation as the predictor variable, and there may be a 
difference between this variable and pursuit of compensation (which may  
not involve litigation). Involvement with litigation may be a closer measure of 
to use of a lawyer, rather than pursuit of compensation. 
 
Unfortunately, the study by Glancy et al only tested each variable with age 
and ISS as potential confounders in the multivariate analysis, rather than 
including all significant variables. Also, the main (and only) outcome variable 
was “return to function” which was poorly defined as “resumption of a usual 
level of activity, most often full-time employment …”. The problems inherent in 
using return to work are discussed elsewhere; the problem is exacerbated 
when using compensation as a predictor, as the factors influencing return to 
work are entirely different in compensated versus non-compensated patients, 
as compensated patients may have less financial incentive to return, may 
wish to avoid returning to the place of injury, and may find it harder to be 
cleared to return to work because of the complex bureaucratic process 
involved in returning injured workers to their workplace. The Glancy study can 
also be criticised for incomplete follow-up (41.9% at 6 months). 
 
The effect of compensation has been more widely tested against other 
outcome variables, such as pain or psychiatric outcome (see below). 
 
The association between use of a lawyer and poor physical health has 
previously been reported, but not specifically after major trauma. The use of a 
    192
lawyer, though, is the result of a conscious decision by the subject, and this 
decision may be influenced by many factors (such as psychological) not 
represented in this analysis. It is a less objective explanatory variable than 
claim entitlement. 
 
Similarly, claim settlement may, to some extent, be under the control of the 
subject, as subjects who feel that they have suffered more severe injuries may 
be less likely to settle early. The strength of this association, allowing for injury 
severity, however, would indicate that it is the patient’s perception of their 
health  (rather than the injury severity), which may be worse in patients who 
prolong settlement. This, however, supports the hypothesis that prolonged 
exposure to the claim process may increase the reporting of symptoms (and 
therefore cause poor health). 
 
The associations with use of a lawyer and with compensation claim may be 
partly explained by symptom exaggeration. Conscious symptom exaggeration 
is possible, but this would be expected to be minimised by the study design, 
which involved reassurance that the information would remain anonymous. 
Symptom exaggeration may be part of the effect of compensation, as 
involvement with the compensation system can be associated with increased 
medical involvement. 
 
This is supported by the stronger association with an unsettled claim. In fact, 
apart from PCS, the other outcome variables were not associated with pursuit 
of a claim, per se, but with having an unsettled claim. The persistent and 
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current exposure to the compensation and legal system in which patients are 
expected to repeatedly give accounts of their symptoms may be the 
mechanism by which reporting of symptoms is increased. To say that the 
effect on health is due to increased reporting of symptoms, however, is a 
circular argument. Health, in particular any patient-based measure of health, 
is based on symptom reporting. In other words, patients who report an 
increased number or severity of symptoms are, by definition, sicker. 
 
That patients may be (consciously or subconsciously) over-reporting 
symptoms because of psychosocial aspects of the claims and legal process 
provides an explanation for the test of biological plausibility. There is no 
biologically plausible reason why patients who are eligible to claim should 
have more physical disability (allowing for injury severity), but it is biologically 
plausible that they may be over-reporting these symptoms. 
 
It is interesting to explore why the associations between the outcomes and 
use of a lawyer were much stronger than the simple association with claim 
pursuit. 
 
Use of a lawyer is more often used as a variable than compensation status 
and has previously been associated with poor outcome after trauma.61 68 117 305 
307 407
 The association with use of a lawyer, however, may represent several 
possible factors. Those who use a lawyer may be more likely to be seeking 
secondary gain, either financial compensation (hence the confounding with 
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compensation), or retribution against those who caused the injury (hence the 
confounding with blame). 
 
It is also possible that use of a lawyer may directly influence the outcome in a 
negative manner. As mentioned previously, involvement with the legal system 
may mean a long exposure to an adversarial system. Lawyers may also 
directly influence their patients’ condition by suggestion and by coaching.219 
308
 
 
The effect of use of a lawyer and of claim settlement is discussed further in 
the next sections. 
 
3.4.3.2 Mental health 
 
Mental health was poorer in those with chronic illnesses and in the 
unemployed. These associations were present for most of the outcomes and 
are not unexpected. The association between MCS and age, however, was 
unexpected, as mental health improved with increasing age. The published 
population norms from Australia,433 however, also show that mean MCS 
scores increase with age. 
 
Unlike for PCS, the main study hypothesis is not supported by the results for 
MCS. Although pursuit of (or entitlement to) compensation was associated 
with lower MCS scores, the difference was not statistically significant. The 
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association between MCS and claim settlement, however, was larger and 
more highly significant than for PCS. 
 
It appears then, that pursuit of compensation only has a negative effect on 
MCS while the claim remains unsettled. This is plausible, as the process of 
claim settlement carries with it uncertainty, conflict and usually financial 
burden, rather than reward. 
 
As with physical health, mental health has previously been measured in 
studies of major trauma patients but with other outcome tools. These studies 
are shown in Table 3.22 and are discussed above under physical health. 
 
3.4.3.3 Neck pain 
 
Neck pain was associated with female gender, unemployment, lower 
education, presence of chronic illnesses, presence of a neck fracture, 
absence of head injury, and use of a lawyer. The association between 
significant head injury and lower neck pain scores may be spurious, as 
discussed above. The association with unemployment is similar to that found 
for the other outcome variables and is expected. 
 
Claiming compensation was strongly associated with neck pain in the 
univariate analysis, but was not significant in the multivariate analysis, due to 
the stronger effect of use of a lawyer. Therefore, the hypothesis that neck pain 
will be stronger in those who pursue compensation is rejected. Further, there 
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is no evidence that neck pain is related to claim settlement, which was a 
strong predictor for many of the other outcome variables. 
 
Neck pain has been extensively studied after motor vehicle trauma, as 
discussed in Chapter One, but it has not previously been studied after major 
trauma. Comparisons with the literature pertaining to motor vehicle trauma are 
reasonable, as motor vehicle trauma made up the majority of cases in this 
study (63%). 
 
Females have previously been shown to be more likely to develop neck pain 
after motor vehicle injuries but the mechanism for this is not clear.102 117 134 158 
 
The association between lower education level and higher neck pain score is 
supported by previous studies which have shown a similar association in 
patients with whiplash injuries434-436 and in patients presenting to a spine clinic 
complaining of neck pain.437 
 
The lower neck pain scores in patients with higher education levels may be 
due to better coping skills in this group, or to lower physical demands in the 
workplace. While it is possible that there may be less financial burden (and 
therefore less stress) on those with higher education levels, this is not 
supported by the lack of an association between income level and neck pain. 
A post hoc analysis was performed to explore possible confounding between 
education level and income, but income remained a non-significant predictor 
of neck pain (overall, and for each individual level) when education was 
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removed from the model (p = 0.40 compared to a p value of 0.54 with 
education in the model). Therefore, the effect of education level is unlikely to 
be mediated through differences in income. 
 
Ferrari and Russell110 noted that whiplash was strongly correlated with blame 
and postulated a biopsychosocial model to explain this association. Blame 
has also been implicated in chronic neck pain after motor vehicle accidents by 
others96 134 and it has been implicated in the development of PTSD (see 
below). In this analysis, blaming others was associated with increased neck 
pain, but the association was not strong in the univariate analysis, and was 
not significant in the multivariate analysis. Radonov, in a study of 117 
whiplash patients also found an association with blame but, as with this study, 
the association was not significant in multivariate analysis.155  
 
Even though neck pain is common in the community, and it may be argued 
that some of the associations (such as sex and education) may be 
independent of the effect of any previous trauma, the strong association with 
neck pain and the use of a lawyer relating to the injury would suggest that the 
index trauma was a significant factor in the development of neck pain. In fact, 
use of a lawyer was the strongest predictor of neck pain in this study, despite 
the fact that most of the patients did not have any significant neck trauma (as 
defined by the presence of a neck fracture). 
 
Although there is supportive evidence of the association between legal 
involvement and neck pain after injury,117 306 407 poor methodology in previous 
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studies of neck pain after motor vehicle injury limits the validity of any 
conclusions regarding associations between neck pain compensation-related 
factors, as discussed in Chapter One. Apart from differing definitions of the 
explanatory variables (described variably as involvement in litigation, claiming 
compensation, having an unsettled claim, or use of a lawyer) and the outcome 
variable (severity of neck pain, frequency of neck pain, return to work, 
treatment time, timing of case closure), many of these studies represent 
retrospective case series. Consequently, reviews of the literature pertaining to 
neck pain after injury are not conclusive of any association with compensation 
or with the use of a lawyer.86 115 116 
 
The strong association between neck pain and use of a lawyer in this study is 
in contrast to the lack of association between neck pain and pursuit or 
settlement of a claim. If the effect of lawyer presence is not mediated through 
exposure to the claim process and the stress related to having an unsettled 
claim, then there may be a more direct effect, perhaps by lawyers suggesting 
the presence of neck pain and its attribution to the injury, thereby raising the 
expectation of symptoms. This may also heighten patients’ awareness of pre-
existing neck pain. 
 
It is not possible to make firm conclusions regarding cause and effect in the 
association between use of a lawyer and neck pain, as the use of a lawyer is 
the result of a conscious decision by the patient. Therefore, it is possible that 
patients who developed neck pain may have been more likely to consult a 
lawyer regarding their case. 
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The post hoc multivariate analysis of neck pain, which included PTSD as an 
explanatory variable increased the adjusted R2 from 19.3% to 28.7%, with 
little change to the other explanatory variables. The strong association with 
PTSD, independent of other variables, indicates that there may be significant 
input to the expression of neck pain from psychological factors. This supports 
the theory that neck pain is due to somatisation: the expression of 
psychological stress as a physical symptom, usually one that is more socially 
acceptable,94 and one that may be expected from such an injury.96 98 101 111 
 
3.4.3.4 Back pain 
 
As with neck pain, back pain was associated with chronic illnesses, current 
unemployment, lower education levels and the use of a lawyer, and not with 
pursuit of a claim, allowing for these other factors. 
 
As with neck pain, the association between lower education levels and 
increased back pain has been reported previously in clinic populations,279 
patients with work-related back pain291 438 and in general populations.263 
Unlike the association with neck pain, the association between education and 
back pain may be due to differences in income between the education levels. 
A post hoc analysis showed income to be significantly associated with back 
pain when education was removed from the model (p =  0.03 compared to p = 
0.18 with education in the model). This provides support for a financial 
incentive in complaints of back pain. It may also indicate differences in work-
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related back pain between patients with low education and income, compared 
to those with high education and income levels. 
 
Most of the literature regarding outcome in patients with trauma related back 
pain is restricted to work-related back pain. The differences between those 
studies and the Major Trauma Outcome Study is that work-related back pain 
may not necessarily be secondary to significant physical trauma, or the 
trauma may be minor, and also that this study includes patients treated under 
third party compensation, as well as workers compensation. These issues 
should be considered when making comparisons. 
 
Unemployment and use of a lawyer may lead to dissatisfaction and 
psychological stress, which may present as back pain. This is supported by 
studies showing an association between psychological stress and work-
related back pain67 69 77 292 and back pain in the community.70 439 
 
That stress may present as back pain is also supported by the post hoc 
analysis that included PTSD as an explanatory variable. This analysis 
increased the adjusted R2 from 15.9% to 25.1% and showed a strong 
independent association between symptoms of back pain and PTSD at follow-
up. 
 
The methodological issues relating to studies of the relationship between 
psychosocial work characteristics and back pain have been addressed in a 
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review by Davis and Heaney.78 While they warn against drawing strong causal 
inferences from the literature due to methodological concerns, they conclude 
that some psychological factors (particularly job stress and job satisfaction) 
are consistently related to low back outcomes.  
 
The link between pursuit of compensation and stress has been discussed in 
previous chapters, and has also been reported specifically in patients 
complaining of back pain.67 71 84 380 440 
 
3.4.3.5 Patient satisfaction 
 
Patient satisfaction with progress has not been previously measured in trauma 
patients. 
 
It is interesting to note the similarities between the final models for satisfaction 
and MCS: each outcome was associated with claim, past illness and current 
employment. For both outcome variables, the association with claim was only 
significant for an unsettled claim, and this association was very strong for both 
outcomes. Patient satisfaction may be a measure of mental well-being, as a 
post hoc analysis showed MCS to be highly correlated with satisfaction. The 
mean MCS for the satisfied and unsatisfied groups was 47.6 (95%CI 46.0 – 
49.1) and 32.2 (95%CI 29.9 – 34.7) respectively (t = 10.54, 344 DF, p < 
0.0001). 
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It is also interesting to note that use of a lawyer and pursuit of a claim 
(regardless of settlement) were not associated with patient satisfaction or 
MCS. This may be because pursuing a claim (and retaining a lawyer) may be 
seen as a means to achieve (some form of) secondary gain, and are therefore 
not seen in a negative light. An unsettled claim may represent the failure to 
achieve the secondary gain (just as settlement represents achievement), 
which explains the strong negative effect of an unsettled claim. 
 
The hypothesis that patient satisfaction is negatively influenced by pursuit (or 
entitlement to claim is not supported by the findings of this study. 
 
3.4.3.6 Post-traumatic stress disorder 
 
Previous studies of predictive factors for PTSD post MVA have failed to show 
any consistent factor as a predictor,188 which may reflect methodological 
problems common in such studies.195 426 
 
Although other studies have shown that patients pursuing compensation 
report increased severity and frequency of psychological symptoms,185 190 441 
only a few studies have looked at the relationship between compensation and 
PTSD. 
 
One of the earliest and most frequently cited articles on the association 
between psychological stress and compensation is the Milroy lecture for 1961 
delivered to Royal College of Physicians by Henry Miller.236 Reporting on a 
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consecutive series of 200 head-injured patients, Miller noted that there was an 
inverse relationship of accident neurosis and injury severity, and that accident 
neurosis was related to social status. In a follow-up of 50 patients after 
settlement of their claim, Miller noted that psychological symptoms of stress 
had resolved in all but two patients. Unfortunately, the methodology in Miller’s 
series lacked information regarding the selection criteria or the diagnostic 
criteria for “accident neurosis”, and there was no statistical analysis to support 
the observations. 
 
Miller’s findings supported previous observations, which may be summarised 
by a paper by Kennedy from 1946 which attributes compensation neurosis to 
psychological factors, greed, and the involvement of lawyers and the legal 
system.20 Again, though, the diagnostic criteria for “compensation neurosis” 
were not clear, nor was the relationship between compensation neurosis and 
PTSD, which was not accepted as a diagnosis until many years later. 
 
In one way, however, the findings of the present study reinforce the opinion of 
Miller and Kennedy, in that claim settlement was strongly (negatively) 
associated with PTSD. The opinions of Miller and Kennedy have come under 
considerable criticism since their publication. One of the most published critics 
of the concept of being “cured by a verdict” is George Mendelson, a 
psychiatrist from Australia. Mendelson has reviewed the literature regarding 
what he calls “the compensation effect” pertaining to the field of pain and has 
concluded that there is little evidence that pain reporting, pain behaviour and 
psychological illness are increased in compensated patients. He also 
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concludes, however, that compensated patients are less responsive to 
treatment and that the prevalence of pain was higher in compensation 
systems that provided pain contingent benefits.4 48 49 Mendelson’s comments, 
however, are largely restricted to chronic pain, not general health or any 
specific condition such as PTSD. 
 
The role of compensation in conditions similar to PTSD, such as railway 
spine, battle fatigue and traumatic neurosis has been discussed in Chapter 
One. PTSD however, is a well defined (if evolving) diagnosis, which should 
allow more accurate assessment of possible predicting factors, by minimising 
measurement bias which may be present in less well-defined conditions. Of 
the more recent studies which use modern epidemiological methods to test for 
predictors of PTSD, only a few have included compensation status as a 
possible predictor. 
 
A study by Bryant and Harvey,194 from a major trauma centre in a similar 
socio-economic area of the same city as this study, followed 62% of 171 
consecutive motor vehicle accident patients for 2 years, to test the association 
between compensation and PTSD. They divided their patients into three 
groups, those who had not initiated a claim, those whose claim had settled, 
and those whose claim was still pending: identical grouping to this study. They 
showed that the groups were similar with respect to age, injury severity score 
and hospitalisation rate, and commented that claim settlement had no 
influence on the rate of PTSD, as the number of patients satisfying the criteria 
for PTSD (30%) was the same in the settled and not settled groups. 
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Interestingly, the rate of PTSD in the group that had not initiated a claim was 
0% indicating that pursuit of a claim may be related to the development of 
PTSD. They hypothesize that the group that had not initiated a claim may 
have been less severely injured, but the injury severity score was higher in 
this group, although the difference did not reach statistical significance. The 
numbers in this study were low (only 13 patients in the non-compensated 
group, and 93 in the compensated groups) and the study may have been 
underpowered to detect a difference in the settled and non-settled groups. 
The authors offer another explanation for the absence of PTSD in the non-
compensated group by stating that the process of litigation may have 
contributed to PTSD.  
 
Blanchard et al,284 in a U.S. study of 158 adults 1 – 4 months post motor 
vehicle accident, used similar methods as this study to look for predictors of 
PTSD, using multiple regression for PTSD as measured by a scale 
(continuous) and logistic regression for PTSD as a dichotomous variable. 
They allowed for age, sex, education level, injury severity and employment 
status, as well as prior psychiatric status, and found that involvement with 
litigation was the strongest predictor of the development of PTSD. Their 
definition of litigation, though, was whether or not the subject had contacted a 
lawyer. Therefore, although the findings concur with this study, they were 
unable to distinguish any effect of the litigation process from the effect of 
lawyer involvement. 
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In a later analysis of the same cohort, Blanchard et al190 divided patients into 
non-litigants, litigants with settled claims, and litigants whose claims had not 
settled: the same groups that were used in this study. At 12 months they 
reported similar findings to this study, with significantly higher PTSD scores in 
those whose claims had not settled, and higher (but not statistically 
significant) PTSD scores in those whose claims had settled, using the non-
litigant group as a control. The effect sizes were comparable, with odds ratios 
for PTSD in the unsettled and settled groups of 2.31 and 2.09, respectively. 
 
In a study from the same institution as the Major Trauma Outcome Study, 
Silove et al188 contacted 81% of 102 patients 18 months after admission to 
hospital after a motor vehicle accident and found that psychiatric morbidity 
was not predicted by intent to pursue compensation. This study, however, was 
designed to test the predictive power of screening tools given soon after the 
injury, and no mention is made of how compensation status was measured, 
and no statistical analysis of the “intent to seek compensation” is given. 
Further, information on PTSD was only available for 66 of the original 102 
patients, indicating that the study may have been underpowered. 
 
R. A. Mayou of Oxford has published many papers relating to two separate 
consecutive cohorts of patients who presented to the emergency department 
after a motor vehicle accident. The earlier, smaller study did not examine 
compensation as a predictor variable, a priori, but a 5 year follow-up looked at 
this factor when examining predictors of PTSD.128 Completed questionnaires 
were obtained from 111 of the original 188 subjects and the incidence of 
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PTSD in claimants who had settled was found to be 6%, compared to 40% in 
claimants who had not settled, equating to an odds ratio of 10.89. However, a 
statistical analysis was not provided for this association in the paper. 
In the later, larger study, 82% of 1,441 consecutive patients were recruited 
and were followed prospectively at regular intervals, including at the time of 
presentation when data relating to pre-accident psychological and social 
variables, and injury severity factors were measured.130 In contrast to the 
Major Trauma Outcome Study, patients mainly presented after minor injuries, 
as only 26% of patients required admission191 and most patients had an ISS 
less than 4.130 
 
Regarding predictors of PTSD, the results of this larger study were reported at 
one year191 and three years.192 The authors found that pursuit of 
compensation and having an unsettled claim were both strong predictors of 
PTSD at one and three years. 
 
The lack of association between pursuit of compensation and PTSD (rather 
than having an unsettled claim) in the Major Trauma Outcome Study 
compared to the other studies reported above may be due to the use of claim 
pursuit and use of a lawyer as separate variables in this study. There was 
confounding between these two variables for all outcomes, such that each 
took some of the effect of the other: the studies reported above used either of 
these variables but not both. Without use of a lawyer in the final model for this 
study, the significance of the claim variables increased significantly, such that 
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having a settled claim became strongly associated with the PTSD score (p = 
0.006). 
 
A high correlation was also found between ongoing financial difficulties and 
PTSD, which may explain some of the association between employment 
status and PTSD reported in this study. Interpretation of the association with 
employment is difficult, as it is highly likely that subjects with poorer health (on 
any scale) are less likely to want to work or to be able to work. 
 
These studies all use motor vehicle trauma as the index injury, regardless of 
severity, which may be minor, because in some studies the majority of 
patients did not require admission to hospital. There are no comparative 
studies which examine PTSD in major trauma patients. This may be 
considered a strength of this study as it excludes minor injuries which, 
according to the definition, would be less likely to cause PTSD and may dilute 
any possible associations. 
 
Comparisons between this study and those studies restricted to motor vehicle 
trauma should also be made with caution, as a separate analysis of this study 
restricting the analysis to motor vehicle trauma showed that while all other 
explanatory variables retained their strength and significance, claim (with or 
without settlement) has a non-significant and decreased association with the 
PTSD score (the p value for the overall association is 0.21, compared to 0.012 
in the full model). The lack of significance, however, may reflect the lower 
numbers used in this secondary analysis. 
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This study did not include many of the psychological variables included in 
other studies. Notably, it did not account for past exposure to traumatic events 
and pre-existing post-traumatic reactions. It assumes that any PTSD present 
is a result of the index trauma, or that if it is not, that these other factors are 
likely to be evenly distributed between the main exposure groups. The 
assumption that the PTSD is related to the index injury is supported by the 
statistical analysis which shows that factors related to the index injury, and the 
patients circumstances relating to that injury, explains a large proportion 
(40.7%) of the variation seen in PTSD related symptoms. 
 
Although this study did not account for pre-injury psychological status, 
measurement of this retrospectively after an injury is likely to be subject to 
recall bias. Also, it is hoped that the random nature of the accidents and 
compensation eligibility would minimise any confounding from this variable. 
 
Use of a lawyer was strongly associated with the reporting of PTSD symptoms 
in this study, and this association was independent of compensation claim 
status. Previous studies, discussed above, have used pursuit of compensation 
or litigation as predictor variables. There are no studies that examine the role 
of retaining the services of a lawyer in the development of PTSD. 
 
Use of a lawyer, however, is a conscious decision by the subject and may be 
influenced by unknown confounding factors related to the outcome. Having 
said that, there is some evidence that lawyers may reinforce symptoms and 
coach subjects regarding expressing the appropriate symptoms to advantage 
    210
their case.219 Also, use of a lawyer may be related to more prolonged and 
adversarial legal processes, adding to the level of psychological stress. 
As with the other outcome variables, however, it is also possible that patients 
who developed PTSD were more likely to consult a lawyer. Therefore, caution 
must be taken when making conclusions regarding cause and effect for this 
variable. 
 
The protective effect of blaming oneself on the reporting of PTSD symptoms 
found in this study is supported in the literature. Delahunty296 showed that 
participants who felt that they were responsible for the injury were less likely 
to have persistent PTSD after a car accident, compared to those who blamed 
others for the accident. In a similar study of motor vehicle accident patients 
with PTSD, Hickling et al297 found that patients who blamed themselves were 
less symptomatic and recovered more rapidly than patients who blamed 
another party. Similarly, in Mayou’s series of motor vehicle accident patients 
from Oxford, “feeling not to blame” was a significant predictor of psychological 
symptoms up to 3 years after minor motor vehicle trauma.130 It has been 
suggested that blaming oneself for an accident is associated with better 
coping skills.298 
 
In contrast, Silove et al, in a follow-up study of patients admitted to the same 
institution as this study after motor vehicle trauma, found that “feeling 
personally responsible for the accident” did not predict psychiatric morbidity at 
18 months.188 This study, however, did not provide information regarding the 
strength or significance of any association and may have been underpowered 
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to detect a significant difference, as only 66 of 102 patients completed the 
final review. 
 
Although many authors report an increase in PTSD in females 130 191 195 426  
Ursano et al442 followed a cohort of motor vehicle accident victims and found 
that while acute post-traumatic stress disorder was 8 times more likely in 
women, there was no difference in chronic PTSD (more than six months). 
Similarly, Dougall et al l443 noted that female gender only predicted PTSD 
within the first 6 months, but not at 12 months post MVA. These studies 
support the findings of this study, which showed no association between 
PTSD and gender. 
 
Blanchard et al190 193 252 showed that AIS (the score used to calculate ISS) 
predicted PTSD in MVA victims, and Mayou et al and Ehlers et al,191 192 in 
their follow-up studies of patients presenting to an emergency department for 
treatment after a motor vehicle accident also found that PTSD was related to 
injury severity, however their measurement tool for injury severity (no injury, 
soft tissue injury, or bone injury) had not been previously used or validated. 
Other researchers have not found an association between ISS (or stressor 
severity) and PTSD after motor vehicle trauma188 443-447 and Delahunty et al254 
noted lower ISS scores in MVA victims who developed PTSD compared to 
those who did not. In a study from NSW, rates of psychiatric injury after motor 
vehicle trauma were not associated with increasing ISS, except for the 
severely injured (highest decile of ISS).253 There is evidence that while 
objective measures of injury severity are not associated with the development 
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of PTSD, subjective measures (patient perception) of the seriousness of the 
injury (the Impact of Event Scale) is strongly correlated with the development 
of PTSD after physical trauma.447 
 
In longitudinal studies, the prevalence of PTSD usually diminishes over 
time.426 This study did not show a correlation between time since injury and 
the reporting of PTSD symptoms. This difference may be because this study 
is not truly longitudinal (following the same patients over time), or because the 
study was underpowered, as previous studies have only shown a small effect 
over time. 
 
In two reviews of PTSD after trauma, the incidence of PTSD after trauma can 
range from 0 to 100% according to Blaszczynski et al,195 and from 2 to 42% 
according to O’Donnell et al,426 both of whom attributed the wide variation to 
methodological differences between studies. Although this study provided an 
alternative analysis (measuring the rate of PTSD), the main analysis used the 
PTSD scale as a continuous variable to determine predictors of PTSD 
symptoms; determining the rate of PTSD was not the primary purpose of the 
study. 
 
In a similar study to this one, Chan et al189 measured PTSD using the same 
tool (PTSD Checklist-Civilian version) in an Australian population by a mailed 
questionnaire nine months after motor vehicle trauma. They showed a 29% 
incidence of PTSD using a cut-off score of 50 as the criteria for diagnosis. 
Although the Major Trauma Outcome Study has a longer follow-up, if the data 
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is re-analysed using a cut-off score of 50 for PTSD the incidence (28.2%) is 
similar. The study by Chan et al had a poor response rate of 13% (391/3088), 
but their statistical analysis showed similar findings, with no significant 
association found with employment at the time of injury, time since injury, 
admission to hospital, or education level. They found an association with use 
of medications (an alternative measure for chronic illness) which also concurs 
with this study. 
 
Unfortunately, Chan et al did not measure the effects of claim factors, as all of 
their patients were treated under third party insurance and no claims had 
settled. In that case, the rate of PTSD would be expected to be higher in this 
group. The lower than expected rate of PTSD in the study by Chan et al 
(given the claim and settlement status) may be due to the inclusion of minor 
motor vehicle accidents in that study. 
 
3.4.4 Generalisability 
 
The education level of participants in this study was lower than expected. 
Using data from the Australian Bureau of Statistics, based on Australians 
aged between 15 and 64 in 2001, 14.3% held a bachelor degree or higher, 
and 34.1% held a certificate or diploma. Although the sample used for this 
study was older, the corresponding percentages were considerably lower 
(8.6% and 28.7%, respectively). 
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The employment level was also lower than expected, with 30.4% of 
participants being unemployed at the time of injury. This figure is lower if it is 
restricted to those aged between 18 and 55 (14.5%), but remains above the 
national average (approximately 5%). 
 
The high proportion of males (72.1%) was also higher than expected from the 
normal population. Despite the differences between the study population and 
the normal population, the study population is representative of patients 
involved in major trauma. The gender ratio, age and injury severity scores are 
similar to other studies of similar populations (Table 3.22) and these factors 
are also similar to the proportions seen in the source population, major trauma 
patients from this hospital, as discussed in section 3.4.2, Comments on 
Methods. 
 
The trauma population used in this study is not representative of the general 
population. This may affect the generalisability of the study beyond a major 
trauma population and the findings may not be applicable to less severe 
injuries. It may be reasonable, however, to compare the findings of this study 
to studies restricted to patients injured after motor vehicle trauma, as the 
mechanism of injury did not have a significant effect on the health outcomes 
used in this study, only with patient satisfaction. 
 
Generalisation beyond the geographical boundary of the state of New South 
Wales should also be done with caution because of the different 
compensation rules that exist in different political regions. However, no 
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significant difference was seen between the two compensation systems used, 
despite significant differences in their structure. 
 
Generalisability is also restricted by the number of factors measured. 
Therefore, extrapolation to population groups defined by variables not 
measured in this study, such as marital status, is not possible.  
 
3.4.5 Implications of the results 
 
The association between compensation (either pursuit of compensation at any 
time or current involvement in the claim process) and aspects of health 
reported in this study are consistent with previous findings.  
 
The association between involvement in compensation and legal processes, 
and poor outcomes is strong and implies that the systems used to process 
claimants may be iatrogenic. Use of lawyers, the adversarial nature of the 
process, reliance on subjective symptoms for diagnoses, and the bureaucratic 
complexity are all aspects that must be considered as contributing to this 
iatrogenic process. 
 
3.4.6 Significance to future research 
 
This study shows a strong association between claim-related variables and 
outcome after major trauma. It has only limited support from the current 
literature and therefore needs to be supported by further research. 
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Future research into the association between compensation claim and health 
after injury should clearly define the injury, aim to control for possible 
confounders as much as possible, and clearly define the main exposure 
variable. It may be better to restrict the study population to a particular, clearly 
defined diagnosis, rather than using ISS, which includes patients with many 
different injuries. 
 
Ideally, patients would be randomised to receive compensation or not but this 
would have obvious difficulties. In place of this, similar research could be done 
where compensated and uncompensated patients exist with the same injury, 
as with this study. Also, it would be better to follow patients prospectively, as 
this would give a less biased measure of time-dependent variables such as 
time to case settlement. 
 
Lawyer involvement would be difficult to randomise, as it is currently subject to 
the patient’s will. It may be possible in future work to compare different 
systems of compensation that allow different levels of legal involvement. 
Similarly, it would be helpful to compare systems that differ in case-settlement 
times. This research has been done previously in before-and-after studies,21 90 
117 124 448
 but interpretation of this research has been hampered by the fact that 
multiple changes to the system were made at the same time, making 
attribution to any one factor speculative. Comparative studies where small 
changes have been made to a particular system (for example, rights of access 
to a lawyer, financial rewards, early settlement) would be more helpful. 
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It is also clear that psychological factors influence health outcomes. 
Comprehensive consideration of these factors is necessary to build better 
predictive models for outcome after injury. 
 
3.4.7 Significance of work 
 
Trauma is a major health problem, particularly in people of working age, and 
this study improves the understanding of predictors of health in patients who 
have been subjected to major trauma. This study provides information useful 
to administrators of public health policy, insurance providers, lawyers, and 
others involved in the compensation industry. It also provides information to 
guide future research in the same area. 
 
This study may be used to improve patient outcomes after trauma by 
changing the processes involved for claimants within compensation systems. 
However, the effect of any changes to a system (such as earlier resolution, 
less legal involvement, or removing compensation for specific injuries) would 
need to be closely monitored as part of ongoing research in this area.  
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3.5 Conclusion 
 
Involvement in a compensation claim strongly predicts poor health outcomes, 
including general health, one to six years after major physical injury. This 
association is independent of other predictors, and independent of whether or 
not the services of a lawyer were used. The harmful effect of claiming 
compensation was stronger if the claim had not settled, particularly for mental 
health outcomes. 
 
The use of a lawyer also predicted poor outcome for several outcome 
measures, but the type of compensation system used (third party or workers 
compensation), the time to settlement and the time since settlement were not 
significantly associated with any of the outcome measures. 
 
The study hypothesis, that general health outcomes would be poorer in 
patients pursuing compensation, is accepted. 
 
This study indicates that aspects of the compensation process may be 
harmful to the health of patients participating in the process. 
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CHAPTER FOUR: THE ASSOCIATION BETWEEN COMPENSATION AND 
OUTCOME AFTER MOTOR VEHICLE INJURIES, A PROSPECTIVE STUDY 
(MOTOR VEHICLE ACCIDENT OUTCOME STUDY). 
 
4.1 Introduction 
 
This chapter explores the role of compensation-related factors in determining 
outcomes for a specific group of patients, namely those sustaining major 
fractures as the result of a motor vehicle accident. This study also differs from 
the Major Trauma Outcome Study reported in Chapter Three by being 
prospective, as patients were recruited at the time of presentation after their 
injury and then followed for six months. 
 
The significance of motor vehicle trauma to public health has been studied 
extensively. Currently, road traffic injuries are the leading cause of death in 
high-income countries for people aged between 5 and 44 years. For the same 
age group, road traffic injuries are second only to HIV/AIDS as the leading 
cause of death worldwide.449 450 In high-income countries, road trauma lies 
third, behind depression and alcohol-related disorders among the leading 
contributors to the burden of disease, and worldwide it lies third behind 
depression and HIV/AIDS.449 450 
 
General health after motor vehicle trauma has been studied previously, but 
the effect of compensation on this outcome has not been reported. However, 
the role of compensation in the impact of illness after motor vehicle trauma 
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has been studied for outcomes other than general health, particularly whiplash 
and psychological illness. The literature regarding this is discussed in the 
literature review in Chapter One, and in the discussion in Chapter Three. 
 
The diagnosis of illnesses such as whiplash, depression and psychological 
stress are patient-based, and can therefore be influenced by psychosocial 
variables (such as compensation-related factors). By using a more objective 
diagnosis (specific fractures), it is hoped that biases related to the diagnosis 
being studied can be minimised. 
 
The role of compensation-related factors in healing after fractures has been 
reported in only a few studies, none of which were specifically related to motor 
vehicle trauma. Five studies have been found, all of which were included in 
the systematic review in Chapter Two. In one study of outcome after surgery 
for a thoraco-lumbar burst fracture in 28 patients, 75% of whom were involved 
in motor vehicle trauma, compensation status was found to be the only 
significant predictor of outcome after two years.364 In one study of outcome 
after fixation of osteochondral fractures of the knee in 123 patients, 
compensation status had a significantly negative effect on outcome, along 
with age and injury related factors.451 In each of three separate studies of 
outcome after fracture of the calcaneus, compensation status was significantly 
associated with poor outcome, along with other anatomic factors.350 452 453 The 
findings of these studies concur with the findings of other studies in the 
systematic review. 
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The outcome scores used in these studies all take into consideration patient-
reported pain, and it is likely that the patients’ symptoms contributed most to 
the poor outcomes seen in compensated patients, as there was no difference 
in objective outcomes such as bone healing or fracture reduction. This would 
indicate the outcome rating provided by the patients is influenced by 
psychological factors. 
 
As mentioned previously, most studies that explore the effect of compensation 
status use only one criterion to classify compensation status. Although pursuit 
of a claim is a reasonable measure, some studies use litigation or use of a 
lawyer as a surrogate for compensation. This makes comparison of studies 
difficult, and this problem is addressed in this study which, as in Chapter 
Three, uses several compensation-related variables to measure 
compensation status. It is also hoped that this will allow better discrimination 
of the relative contribution to any association from the different aspects of the 
compensation process. 
 
4.1.1 Study hypotheses 
 
It is hypothesised that subjective health outcomes (physical health, mental 
health, back pain and neck pain) and patient satisfaction in patients with 
specific fractures from motor vehicle collisions will be associated with 
compensation status, allowing for demographic, socio-economic and injury 
factors, such that compensated patients will have poorer health outcomes and 
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less satisfaction. It is also hypothesised that there will be no association 
between objective outcome (fracture non-union) and compensation status. 
 
The specific hypotheses are similar to the hypotheses stated in Chapter Three 
and are as follows: 
1. Hypothesis 1: General physical health, as measured by the physical 
component summary (PCS) of the SF-36 General Health Survey, will 
be significantly worse for patients who pursued compensation than for 
patients who did not pursue compensation. 
2. Hypothesis 2: General mental health, as measured by the mental 
component summary (MCS) of the SF-36 General Health Survey, will 
be significantly worse for patients who pursued compensation than for 
patients who did not pursue compensation. 
These are the same major hypotheses as the retrospective study reported in 
Chapter Three. The following secondary hypotheses test the main exposure 
variable (pursuit of compensation) against the secondary outcome measures. 
3. Hypothesis 3: Neck pain will be significantly worse for patients pursuing 
compensation. 
4. Hypothesis 4: Back pain will be significantly worse for patients pursuing 
compensation. 
5. Hypothesis 5: Patient-rated satisfaction and recovery will be 
significantly lower for patients pursuing compensation. 
In addition to these patient-reported outcomes, the effect of compensation 
status on the following outcomes will also be explored, and compared to any 
effect on the above patient-based outcomes. 
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6. Hypothesis 6: Surgeon-rated satisfaction and recovery will not be 
significantly associated with compensation status. 
7. Hypothesis 7: Fracture-related complications will not be significantly 
associated with compensation status. 
Comparisons between the findings of each chapter will be discussed in the 
final chapter, Chapter Five. 
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4.2 Materials and Methods 
 
4.2.1 Study population 
 
The study population consisted of adult (18 years and over) patients 
presenting acutely to one of the participating hospitals with specific fractures 
resulting from motor vehicle collisions. The specific fractures were fractures of 
the long bones (humerus, radius, ulna, femur or tibia), the pelvis, the patella, 
the talus, and the calcaneus. 
 
Initially, only motor vehicle occupants with long bone fractures were included 
as these criteria were simple to apply, considering recruitment was being 
performed by many orthopaedic registrars, most of whom were not directly 
connected with the study. The inclusion criteria were expanded during the 
study to include other fractures (patella, pelvis, talus and calcaneus) and other 
mechanisms (motor cyclists, and pedestrians and bicyclists struck by motor 
vehicles), in order to increase the recruitment rate.  
 
Fractures were chosen as the inclusion criteria for several reasons: they are 
objective diagnoses (not patient-based), the diagnosis can be made reliably, 
they set a threshold of physical trauma (to exclude patients with no objective 
signs of physical trauma), and because patients with these particular fractures 
are usually admitted to hospital (usually to undergo surgery) thus minimising 
bias due to selective presentation to hospital. 
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Patients referred for late treatment, such as reconstructive surgery, were 
excluded. Recruitment was required within 7 days of the injury. Patients with a 
cognitive inability to consent were excluded. Patients who died or moved 
overseas before follow-up were excluded. Attempts were made to use a 
health care interpreter for patients who did not speak English; the 
questionnaire was not translated. No upper age limit was used. 
 
4.2.2 Study location 
 
Fifteen public hospitals were involved in recruitment, namely, Liverpool, 
Bankstown, Westmead, Nepean, Blacktown, Hornsby, Gosford, Royal North 
Shore, Royal Prince Alfred, St Vincent’s, Prince of Wales, St George, 
Sutherland, Wollongong, and Canberra. All hospitals were involved in the 
treatment of patients after motor vehicle trauma, and all hospitals were within 
approximately two hours drive of the principal institution, Liverpool Hospital. 
All major trauma centres in Sydney were included. 
 
4.2.3 Ethics approval 
 
Human research ethics committee approval was granted from the University 
of Sydney (supervising institution), South West Sydney Area Health Service 
(Liverpool and Bankstown Hospital), Western Area Health Service (Nepean 
Hospital), ACT Health (Canberra Hospital), Western Sydney Area Health 
Service (Westmead and Blacktown Hospitals), Northern Sydney Area Health 
Service (Royal North Shore and Hornsby Hospitals), Central Coast Area 
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Health Service (Gosford Hospital), St Vincent’s Hospital, South East Sydney 
Area Health Service - Eastern Zone (Prince of Wales Hospital), South East 
Sydney Area Health Service - Southern Zone (St George and Sutherland 
Hospitals), and Illawarra Area Health Service and Wollongong University 
(Wollongong Hospital). Approval for the changes in protocol (to change the 
inclusion criteria to include different fractures and mechanisms) was also 
granted from each of the committees. Copies of the letters of approval from 
the ethics committees are in Appendix 11. 
 
4.2.4 Patient recruitment 
 
Recruitment began on 2 August 2004 but was staggered, due to the 
irregularity of approval from local ethics committees. Recruitment terminated 
in October 2005, after recruitment of the target population of 300. 
 
Patients were contacted on two occasions: at the time of recruitment and at 
the time of follow-up, six months later. At the time of recruitment, patients 
were approached by the orthopaedic registrar at their hospital and invited to 
participate in the study. They were provided with a patient information sheet 
and, if they agreed to participate, they were asked to sign a patient consent 
form and complete an initial questionnaire. At six months post injury, the final 
questionnaire was mailed to the patients with a cover letter and a reply-paid 
envelope. Data were also collected from patients’ medical records, where 
necessary. Consent for this was included in the patient consent form. 
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The treating surgeons were also contacted at the time of follow-up (six 
months) and asked to complete a 6-month surgeon questionnaire. The patient 
information sheet, the cover letters, and the patient and surgeon 
questionnaires are provided in Appendices 12 – 15. 
 
Several steps were taken to improve recruitment during the study. Two weeks 
prior to the commencement of recruitment, the registrars at each hospital who 
were participating in the on-call roster were contacted by telephone to inform 
them about the study and to get contact details (mobile telephone number) for 
routine contacting during the recruitment phase of the study. They were sent a 
packet of questionnaires, patient information sheets, patient consent forms 
and stamped pre-addressed envelopes for return of the questionnaires, along 
with a cover letter explaining their role. 
 
Close to the time of commencing recruitment, a presentation was given to the 
orthopaedic departments at Nepean, Liverpool, Westmead, Royal North 
Shore, St George, Gosford, Canberra and Wollongong Hospitals, to 
familiarise the consultants and registrars with the project. 
 
The registrars were telephoned regularly (approximately twice per week) 
throughout the recruitment phase so that close monitoring could be made of 
the progress of the study and to maintain active recruiting. Regular 
newsletters (approximately every three months) were circulated by mail and 
email to the registrars and consultants at each of the study hospitals to inform 
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them of the progress of the study, of any changes to the inclusion criteria, and 
to maintain awareness of the study. 
 
Questionnaires were mailed to patients six months after the injury. Non-
responding patients were sent a reminder letter between two and four weeks 
after the initial mailing, and patients who did not respond to the reminder letter 
were contacted by telephone, where possible. Patients who were not 
contactable were traced through the hospital and treating doctors to check 
contact details. 
 
4.2.5 Piloting of the questionnaire 
 
4.2.5.1 Methods 
 
The Initial Patient Questionnaire and the Six Month Patient questionnaires 
were piloted to validate new questions, such as job satisfaction and patient 
satisfaction, and to uncover any objections or difficulties patients might have 
with the questionnaire. Both questionnaires were piloted simultaneously on 55 
trauma patients selected from one public and one private fracture clinic. All 
patients were post-trauma patients with fractures, but not all patients were 
involved in motor vehicle accidents.   
 
The patients were asked for comments regarding the questionnaire. 
Specifically, the patients were asked whether they understood the instructions 
and the questions, and they were asked to write down any comments 
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regarding the instructions. They were also asked to identify any questions that 
they found confusing or difficult to answer.   
 
Two other questionnaires were attached to the pilot questionnaires. These 
were to be used as gold standards for some of the questions that had not 
been previously validated. The additional questionnaires were the Oswestry 
Disability Questionnaire454 and the Neck Disability Index.455 These 
questionnaires are commonly used and have previously been validated for 
patients with back pain and disability, and neck pain and disability, 
respectively.402 424 454 455 These surveys were used to establish criterion 
validity of the low back pain and disability questions, and the neck pain and 
disability questions.   
 
Test-retest reliability was also examined. Patients who completed the pilot 
questionnaires were posted a repeat questionnaire at a period of one to two 
weeks after first completing the questionnaires. The repeat questionnaire 
contained the Initial Patient Questionnaire and the Six Month Patient 
Questionnaire only. 
 
The job satisfaction question was tested separately for criterion validity by 
administration of the job satisfaction question and a previously validated job 
satisfaction questionnaire, the Job Satisfaction Survey.456 This was distributed 
to 50 people, through personal contacts. The subjects were mainly doctors, 
nurses and hospital clerical staff. 
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4.2.5.2 Results 
 
For the pilot study, 55 patients completed the Initial Patient Questionnaire, the 
Six Month Patient Questionnaire, the Oswestry Disability Questionnaire and 
the Neck Disability Index. These patients also provided comments on the 
questionnaires. Thirty (55%) of the 55 initial respondents returned the second 
mailing of the Initial Patient Questionnaire and the Six Month Patient 
Questionnaire.   
 
The results of the pilot study are listed in the order that they appear in the 
Initial Patient Questionnaire and the Six Month Patient Questionnaire. The 
SF36 questions were not analysed as these questions have been previously 
validated.  Also, some questions in the pilot study that were not used in the 
main study are not reported. 
 
Question: Highest education level. 
This question has four parts and follows a pattern previously used with the 
patient rating their highest education level at either primary school, secondary 
(high) school, certificate or diploma, or bachelor degree or higher. The 
responses were not evenly spread with 64%(35/55) respondents selecting 
option 2 (secondary school).  Agreement on retesting was 86% (25/29). The 
unweighted kappa value was 0.69 (95% CI 0.42 - 0.97).  The weighted kappa 
value was 0.79 (95% CI 0.57 - 1.00).   
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Question: How would you rate your job satisfaction. 
The job satisfaction question was trialed on the trauma population (55 
patients). The criterion validity was tested on a separate population of 50 
people, mostly with a medical, nursing or administrative background.   
22% of respondents were not employed (option 5) and the majority of 
respondents were satisfied with their job (41% very satisfied and 32% 
somewhat satisfied). The test-retest reliability for this same population (n=27) 
showed agreement in 85% (23/27). The unweighted kappa value was 0.80 
(95% CI 0.61 - 0.98). The weighted kappa value was 0.87 (95% CI 0.73 - 
1.01).   
Correlation with the Job Satisfaction Survey (JSS) score is shown in Table 
4.1. This demonstrates positive correlation between JSS score and job 
satisfaction as rated on the initial patient questionnaire. It shows, however, a 
floor effect in the JSS score such that it was not sensitive to the lowest score 
in the initial patient questionnaire (“very dissatisfied”). This indicates that the 
question used in the initial patient questionnaire may be able to detect a 
broader range of job satisfaction. 
 
Table 4.1. Mean JSS (job satisfaction survey) scores for each response. 
Response Mean JSS score 95% confidence interval 
Very satisfied 157 104 – 210  
Somewhat satisfied 128 96 – 161  
Somewhat dissatisfied 105 54 – 157 
Very dissatisfied 109 90 – 128  
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Question: Average yearly household income 
This question is based around the median household income (including 
investments and spouse earnings) supplied by the Australian Bureau of 
Statistics.404 The median household income at the time of formulation of the 
questionnaire was approximately $49,000 per year. For simplicity, and 
allowing for inflation, a midpoint of $50,000 was chosen. As the distribution is 
gathered around this median point, cut off points of $30,000 on the lower side 
and $75,000 on the highest side were chosen. 
The spread of these responses was satisfactory, although lower than the 
average expected with responses 1 and 2 (incomes of $50,000 or less) 
making up 74% of the total. The test-retest reliability showed 83% agreement 
(20/24). The unweighted kappa value was 0.72 (95% CI 0.47 - 0.98). The 
weighted kappa value was 0.77 (95% CI 0.53 - 1.01). 
 
Question: How would you rate your general recovery from the injury? 
The proportion of responses ‘very satisfied’, ‘somewhat satisfied’, ‘somewhat 
dissatisfied’, and ‘very dissatisfied’, was 16%, 35%, 41% and 8%, 
respectively. Test-retest reliability revealed 63% agreement (17/27).  The 
unweighted kappa value was 0.46 (95% CI 0.21 - 0.72). The weighted kappa 
value was 0.57 (95% CI 0.35 - 0.78).    
The relatively poor correlation for this question may be explained by the fact 
that the patients interviewed were post-trauma patients with fractures.  
Consequently, they were recovering from their injuries and they would have 
expected to record higher rating of recovery in the second questionnaire, 
which was the case. 
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Question:  Regarding your injury, who do you feel was at fault? 
The three possible responses were evenly distributed, 36% selecting “I was at 
fault”, 34% selecting “I don’t know”, and 30% selecting “someone else”. Test-
retest reliability showed agreement in 59% (16/27), a unweighted kappa value 
of 0.39 (95% CI 0.12 - 0.65) and a weighted kappa value of 0.38 (95%  CI 
0.10-0.67). This question showed poorer test-retest reliability, compared to the 
other questions. There was no pattern seen in the change between the initial 
and repeat responses. Patients’ perception of fault was not expected to 
significantly change between the two questionnaires. This may reflect a lack 
of sensitivity of this question to detect a patients’ perception of fault. 
Alternatively, it may reflect fluctuations in patients’ perception of fault. The 
question was not changed for the final questionnaire as the responses were 
evenly spread and the wording was considered satisfactory.   
 
Question: How much low back pain have you had in the past four weeks? 
The distribution of responses was skewed because 47% of respondents 
indicated that they had no back pain. This may have been due to the fact that 
none of the patients had back injuries, as these are usually treated in another 
clinic. This question was an adaptation of one of the pain questions from the 
SF36, with identical responses. Agreement was 59% (17/29). The unweighted 
kappa value was 0.34 (95% CI 0.12-0.57). The weighted kappa value was 
0.59 (0.40-0.78). Criterion validity was tested against the Oswestry Disability 
Index. The mean Oswestry score increased with each successive response 
category, and analysis of variance showed a strong association between the 
two scores (F = 41.99, 1,50 DF, p<0.0001). 
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Question: During the past four weeks, how much did low back pain interfere 
with your normal work (including both work outside the home and 
housework)? 
53% of participants had no disability from back pain (option one), but the 
distribution of the other four options was evenly distributed (15%, 11%, 11%, 
and 11%). This question was also adapted from the SF36 survey, with 
identical responses. Test-retest reliability showed an agreement of 52% 
(15/29).  Back pain disability showed good correlation with the Oswestry 
Disability Index (F = 41.19, 1,50 DF, p<0.0001).   
 
Question:  How much neck pain have you had in the past four weeks? 
64% of participants had no neck pain (option 1). Test-retest agreement was 
59% (17/29). This question showed satisfactory correlation with a neck 
disability index (NDI), with increasing NDI scores for each successive 
response category (F= 11.37, 1,48 DF, p=0.002).  
 
Question:  During the past four weeks, how much did neck pain interfere with 
your normal work (including both work outside the home and housework)? 
69% of participants had no disability from neck pain (option one). Agreement 
was 72% (21/29). The unweighted kappa value was 0.44 (0.15-0.73). The 
weighted kappa value was 0.51 (0.20-0.81). This question showed good 
correlation with the NDI, with increasing NDI scores for each successive 
response category (F= 8.44, 1,48 DF, p=0.006). Some of the variants in the 
test-retest scores for the questions regarding neck pain and back pain may be 
due to fluctuations in the degree of pain.  All of the questions referred to the 
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previous four weeks, so some variation was expected as the questionnaires 
were answered one to two weeks apart.   
 
Question:  Are you satisfied with your progress since the injury? 
64% (34/53) patients responded with ‘yes’. Test-retest reliability showed 
agreement in 82% (23/28). The kappa value was 0.60 (95% CI 0.29-0.91). 
This question was changed to improve the sensitivity, by converting the 
response options to a four-point Likert scale for the final version of the 
questionnaire. Criterion validity could not be assessed for this question.  
Although validated questionnaires regarding patient satisfaction exist, they 
usually are designed to measure patient satisfaction with treatment, rather 
than satisfaction with their condition. Three reviews were found addressing 
this measurement issue423-425 but none of the reviews found a validated 
instrument. One review noted that most studies measuring patient satisfaction 
used a single question with a four-point scale.424  This question was similar to 
the first question in the Six Month Patient Questionnaire regarding patients’ 
perception of their general recovery from the injury. As expected, the trend for 
correlation between the four-point ratings of recovery and satisfaction was 
significant (chi 2 7.21, 1 DF, P = 0.007).  
 
Question:  Have you retained the services of a lawyer regarding your injury? 
36% (19/53) patients responded positively. Test-retest reliability showed 90% 
agreement (26/29), and a kappa value of 0.79 (95% CI 0.56-1.01).   
 
4.2.5.3 Summary 
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Minor amendments were made to the questionnaires after piloting, as outlined 
above. Overall, the questionnaires showed a good distribution of responses 
and satisfactory test-retest reliability and, where possible, good criterion or 
construct reliability. Some variance in the responses was expected due to the 
time difference between completion of the questionnaires. Of concern, 
however, was the relatively poor reliability of the question regarding blame. 
 
4.2.6 Measures 
 
The explanatory variables were grouped as general, injury-related, socio-
economic, and claim-related. All of the general, injury-related and socio-
economic factors were recorded at the time of the injury from hospital records 
and the initial patient questionnaire (Appendix 13). The other claim-related 
variables and all outcome variables were recorded from the 6-month patient 
and surgeon questionnaires (Appendices 14, 15). The explanatory and 
outcome variables recorded are summarised in Table 4.2. 
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Table 4.2. The explanatory and outcome variables measured. 
Explanatory variables Outcome variables 
   General factors PCS 
Age MCS 
Gender Neck pain 
Hospital Back pain 
Country of birth Patient-rated satisfaction 
Chronic illnesses Patient-rated recovery 
Job satisfaction Complications 
   Injury factors Fracture non-union 
Mechanism of injury  
Number of fractures  
Other body regions injured  
   Socioeconomic factors  
Highest education level  
Annual household income  
Currently employed  
   Claim-related factors  
History of compensation claims  
Claim made  
Claim type  
Lawyer involvement  
Blame (patient perception of fault)  
 
 
The mechanism of injury was classified as driver, passenger, motorcycle rider, 
or pedestrian/bicycle rider. The number of fractures present was a count of 
the number of bones fractured, and was retrieved from the treating doctors at 
the time of injury. The presence and number of any other body regions injured 
(excluding fractures) was similarly recorded. 
 
    238
The socio-economic factors measured were education, income and whether 
or not the patient was currently employed. Highest education level was 
categorised as primary school, secondary school, diploma or certificate, and 
bachelor degree or higher. Total annual household income was categorised in 
the same way as in Chapter Three: $0 – $30,000, $30,001 – $50,000, 
$50,001 - $75,000, and over $75,000. Employment was a dichotomous 
variable that was considered positive if an occupation was listed on the initial 
patient questionnaire. No consideration was given to the type of occupation or 
to whether the employment was full time or part time. 
 
The claim-related variables measured were: previous claim, claim pursued, 
compensation system, use of a lawyer, and blame. Previous claim (a 
dichotomous variable) was determined from the initial patient questionnaire 
and was considered positive if the patient had made any previous claim for 
compensation (under any system). The remaining claim-related variables 
were measured in the same way as in Chapter Three. Claim pursuit was 
considered positive if the patient had made a claim for compensation related 
to the injury. The compensation system was categorised as workers 
compensation, third party or other. Use of a lawyer was considered positive if 
the patient had consulted a lawyer regarding their injury. Claim eligibility was 
not measured in this study as there was insufficient information to accurately 
determine this variable for the majority of patients. 
 
PCS and MCS were calculated from the SF-36 scores, as described in 
Chapter Three. Neck pain and back pain were measured by repeating the two 
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SF-36 questions pertaining to bodily pain, and inserting the word “neck” or 
“low back” before the word “pain”, as described in Chapter Three. Patient and 
surgeon satisfaction was measured for two parameters: satisfaction with 
progress, and satisfaction with recovery. Each parameter was scored on a 
four point Likert scale, and the questions were worded similarly in the patient 
and surgeon quesitonnaires, to allow a comparison between patient and 
surgeon ratings. Fracture non-union was a dichotomous variable recorded as 
positive if any fracture had not healed at the 6-month follow-up (as recorded 
by the treating surgeons, who were asked specifically if each fracture had 
united).  
 
Complications were listed in the free text response in the 6-month surgeon 
questionnaire. However, the presence of complications was not used as an 
objective outcome measure due to the open nature of the recording of 
complications, which allowed many complications to be listed which were 
based on patient complaints (e.g., pain and stiffness). Therefore, this outcome 
was dichotomised and considered positive if any complication was recorded, 
including non-union of a fracture (which was determined from a separate 
question).  
 
The presence of fracture non-union was used as an objective outcome 
measure, as this diagnosis was provided by the treating surgeon, and is 
usually based on radiographic findings. This was used both as a possible 
explanatory variable in the analysis for each patient-based outcome, as well 
as a separate outcome variable. 
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4.2.7 Sample size calculation 
It was initially estimated that there would be 12 explanatory variables for each 
outcome. Allowing 20 patients for each variable, a target of 240 patients was 
set. Allowing for 20% loss to follow-up, a recruitment target of 300 was made. 
 
4.2.8 Statistical methods 
 
The explanatory and outcome variables were coded and all data entered onto 
a spreadsheet, then imported and analysed using SAS (Cary, NC, USA).  
Some recoding of variables was performed during the analysis. Treating 
hospital was converted to a dichotomous variable (Liverpool versus all others) 
because of the large number of different hospitals, and the high number of 
patients recruited at Liverpool Hospital. Similarly, country of birth was 
dichotomised in to Australia and others, as the majority of patients were born 
in Australia, and there were a large number of other countries of birth, making 
statistical analysis difficult. 
 
The number of chronic illnesses was less than in Chapter Three, with the 
majority of patients having none. Chronic illness was therefore dichotomised 
into ‘none’ and ‘one or more’. 
 
Job satisfaction was kept as a four-part variable for the univariate analysis, 
and dichotomised if necessary for statistical purposes. 
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Mechanism of injury was divided into three parts: car, motorcycle, and 
pedestrian and cyclist. This was based on previous studies showing a 
prognostic difference between these groups,133 and the finding that car drivers 
and passengers scored similarly for each outcome (therefore grouping them 
together as car occupants). The number of fractures was dichotomised into 
one versus two or more, and the number of other body regions was 
dichotomised into none versus one or more. 
 
The socio-economic factors were kept in their original format, as in Chapter 
Three. 
 
The claim-related factors were not changed for the statistical analysis and 
were analysed as in Chapter Three, with the addition of any history of claims, 
as a dichotomous variable. Claim type included a third category in this study: 
‘other’. 
 
One-way analyses were performed for all explanatory variables against all 
outcome variables using Pearson’s correlation coefficient when comparing 
two continuous variables, student’s t test when comparing a dichotomous 
variable to a continuous variable, one-way analysis of variance when testing a 
categorical against a continuous variable, and the chi square test when 
comparing categorical variables. 
 
A multivariate analysis was performed for each outcome using explanatory 
variables with significance level of 0.25 or less in the univariate analysis. 
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Multiple linear regression was used for continuous outcome variables, and 
logistic regression for dichotomous outcome variables. Categorical outcome 
variables (such as patient and surgeon satisfaction ratings) were converted to 
dichotomous by simple conversion of the four-point Likert scale score. 
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4.3 Results 
 
4.3.1 Patient sample 
 
As per protocol, recruitment ceased after 300 patients were entered onto the 
study, but due to delays in posting responses and in communication, 306 
patients were initially entered onto the study. Of the 306 patients initially 
entered, 232 completed follow-up questionnaires were received. There were 5 
exclusions due to moving overseas or death, resulting in a follow-up rate of 
77.1%. A flow chart of the patient recruitment and follow-up is given in Figure 
4.1. The earliest response was at six months, and no further attempts at 
contact were made (and no responses accepted) after 12 months from the 
date of the injury. 
 
For the 232 patients with completed follow-up, a surgeon response was only 
available for 141 (60.8%). Of the 91 who did not respond, 28 were unable to 
respond as they had not seen the patient post-injury, and 63 did not respond 
and no reason was given. 
 
Characteristics of the patients are given in Table 4.3. Comparisons of patient 
characteristics between responding and non-responding patients at six 
months, and between patients for whom a six month questionnaire was or 
was not received by their surgeon, are given in Tables 4.4 and 4.5, 
respectively.  
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Figure 4.1. Summary of patient recruitment and follow-up. 
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Table 4.3. Characteristics of the participants. 
Variable Category N % Mean (range) 
   General factors  
   
Age (years)  232  37.9 (18 - 85) 
Gender Male 232 72.4  
 Female  27.6  
Hospital Liverpool 232 39.7  
 Other  60.3  
Country of birth Australia 232 73.7  
 Other  26.3  
Chronic illnesses None 232 64.2  
 One or more  35.8  
Job satisfaction (if employed) Very satisfied 191 59.2  
 Somewhat satisfied  36.1  
 Somewhat dissatisfied  3.7  
 Very dissatisfied  1.6  
   Injury factors 
    
Mechanism Car driver 221 35.8  
 Car passenger  5.9  
 Motor cycle rider  44.8  
 Pedestrian / cyclist  13.6  
Number of fractures One 226 43.8  
 Two or more  56.2  
Other body regions injured No 223 56.1  
 Yes  44.0  
   Socioeconomic factors  
   
Highest education Primary 232 2.6  
 Secondary  53.9  
 Certificate/Diploma  29.3  
 Bachelor degree  14.2  
Annual income $0 – 30,000 228 30.3  
 $30,000 – 50,000  29.8  
 $50,000 – 75,000  21.9  
 $75,000+  18.0  
Employed at time of injury No 232 21.1  
 Yes  78.9  
   Claim-related factors     
Previous claim made No 230 74.8  
 Yes  25.2  
Claim made No 231 44.2  
 Yes  55.8  
Claim type (if made) Workers comp. 130 33.1  
 Third party  56.9  
 Other  10.0  
Lawyer used No 226 57.5  
 Yes  42.5  
Blame Self 232 34.1  
 Someone else  47.8  
 Don’t know  18.1  
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Table 4.4. A comparison of patients who did or did not respond to the follow-
up questionnaire. 
Variable Responders Non-responders p value 
Age (mean years) 37.9  34.3  0.10 
Gender (% male) 81.9 72.4 0.10 
Country of birth (% Australia) 73.7 76.8 0.60 
Education (% primary/secondary) 56.5 66.7 0.13 
Chronic illnesses (% present) 35.8 34.8 0.88 
Hospital (% Liverpool) 39.7 33.8 0.37 
Number of fractures (% > 1) 56.2 44.4 0.10 
Income (% 0 - $50,000) 60.1 76.6 0.02 
Job satisfaction (% satisfied) 94.8 92.3 0.49 
Mechanism (% car occupants) 41.6 32.3 0.18 
Employment (% employed) 78.9 75.4 0.54 
Other injuries present (% present) 44.0 37.7 0.38 
 
 
Table 4.5. Comparison of patients for whom a questionnaire was or was not 
received from their surgeon. 
Variable Responders Non-responders p value 
Age (mean years) 37.9  38.0  0.99 
Gender (% male) 71.2 74.4 0.60 
Country of birth (% Australia) 71.9 76.7 0.42 
Education (% primary/secondary) 56.2 57.0 0.90 
Chronic illnesses (% present) 34.9 37.2 0.73 
Hospital (% Liverpool) 48.6 24.4 0.0003 
Number of fractures (% > 1) 60.1 49.4 0.17 
Income (% 0 - $50,000) 65.5 50.6 0.03 
Job satisfaction (% satisfied) 95.7 93.3 0.47 
Mechanism (% car occupants) 46.0 34.2 0.08 
Employment (% employed) 76.7 82.6 0.29 
Other injuries present 44.0 43.9 0.99 
Blame (%blame self) 45.5 39.5 0.43 
Claim (%claim made) 57.2 53.5 0.58 
Use of a lawyer (% yes) 45.8 37.4 0.22 
Claim type (% workers compensation) 18.6 18.6 0.95 
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4.3.2 Hypothesis 1: Physical health 
 
The PCS could be calculated for all patients. The mean score was 39.2, 
median 37.4, standard deviation 11.0, and scores ranged from 15.9 to 65.8. 
The univariate (unadjusted) associations between the explanatory variables 
and PCS are given in Table 4.6. 
 
Backward stepwise regression removed the following variables in order (p 
values in brackets): treating hospital (0.98), current employment (0.81), blame 
(0.42), chronic illnesses(0.36), other injuries (0.27), mechanism (0.23), income 
(0.13), and claim pursuit (0.28). 
 
The final model is given in Table 4.7. It included data from 220 patients and 
explained 30.5% of the variation in PCS. Interaction terms were tested in the 
final model and found to be not significant. 
 
To test for confounding between the use of a lawyer and pursuit of a claim, 
claim pursuit was substituted for use of a lawyer in the final model, resulting in 
a highly significant effect for claim pursuit (effect estimate: -5.39, p < 0.0001). 
 
The effect of fracture non-union was tested separately, in the sub group of 
141 patients for whom surgeon follow-up was available. Fracture union was 
removed from the model with a p value of 0.22, resulting in no change in the 
final model. 
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Table 4.6. Unadjusted association between explanatory variables and PCS. 
Variable p value Category (if applicable) Mean PCS (95% CI) 
   General factors 
 
 
 
Age (years) <0.0001   
Gender 0.0003 Male 40.8   (39.1 – 42.4) 
  Female 34.9   (32.3 – 37.6) 
Hospital 0.16 Liverpool 40.4   (38.3 – 42.5) 
  Other 38.3   (36.4 – 40.3) 
Country of birth 0.41 Australia 39.5   (37.8 – 41.2) 
  Other 38.2   (35.6 – 40.7) 
Chronic illnesses 0.06 None 40.2   (38.5 – 41.9) 
  One or more 37.4   (34.8 – 39.9) 
Job satisfaction  0.46 Very satisfied 39.8   (37.8 – 41.9) 
  (if employed)  Somewhat satisfied 40.3   (37.7 – 42.9) 
  Somewhat dissatisfied 43.9   (35.7 – 52.1) 
  Very dissatisfied 48.6   (36.0 – 61.1) 
   Injury factors 
   
Mechanism 0.003 Car driver/passenger 42.2   (39.5 – 44.9) 
  Motorcycle 48.1   (45.5 – 50.7) 
  Pedestrian / cyclist 41.5   (36.7 – 46.2) 
Number of fractures 0.004 One 47.6   (45.1 – 50.2) 
  Two or more 42.4   (40.0 – 44.8) 
Other body regions  0.008 No 46.7   (44.4 – 49.1) 
  injured  Yes 41.9   (39.1 – 44.6) 
   Socioeconomic factors 
 
 
 
Highest education 0.95 Primary 36.9   (28.0 – 45.8) 
  Secondary 39.1   (37.1 – 41.0) 
  Certificate/Diploma 39.3   (36.7 – 41.9) 
  Bachelor degree 39.7   (35.9 – 43.5) 
Annual income 0.12 $0 – 30,000 37.3   (34.7 – 39.9) 
  $30,000 – 50,000 38.4   (35.8 – 41.0) 
  $50,000 – 75,000 40.4   (37.4 – 43.4) 
  $75,000+ 42.0   (38.7 – 45.4) 
Employed (at injury) 0.02 No 35.9   (32.8 – 38.9) 
  Yes 40.0   (38.5 – 41.6) 
   Claim-related factors    
Previous claim made 0.49 No 39.4   (37.7 – 41.0) 
  Yes 38.2   (35.3 – 41.1) 
Claim made <0.0001 No 42.7   (40.4 – 45.0) 
  Yes 36.4   (34.7 – 38.0) 
Claim type (if made) 0.09 Workers comp. 38.7   (35.9 – 41.5) 
  Third party 34.8   (32.6 – 36.9) 
  Other 37.6   (32.5 – 42.8) 
Lawyer used <0.0001 No 42.5   (40.5 – 44.6) 
  Yes 34.7   (33.2 – 36.3) 
Blame <0.0001 Self 43.4   (41.1 – 45.6) 
  Someone else 35.2   (33.3 – 37.1) 
  Don’t know 41.8   (38.6 – 44.9) 
Fracture union 0.11 No 34.6   (29.7 – 39.5) 
  Yes 38.9   (37.0 – 40.9) 
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Table 4.7. Adjusted (multivariate) associations between explanatory variables 
and PCS. 
Variable Group  mean PCS p value 
Age Per year -0.18 <0.0001 
Gender Male +3.73 0.01 
Number of fractures More than one -3.75 0.005 
Use of a lawyer Yes -7.63 <0.0001 
 = change in 
 
4.3.3 Hypothesis 2: Mental health 
 
The MCS could be calculated for all patients. The mean score was 44.7, 
median 46.3, standard deviation 13.7, and scores ranged from 13.8 to 71.6. 
The univariate (unadjusted) associations between the explanatory variables 
and MCS are given in Table 4.8. 
 
Stepwise regression removed the following variables in order (p values in 
brackets): gender (0.95), mechanism (0.83), claim pursuit (0.96), employment 
(0.96), blame (0.87), number of fractures (0.63), country of birth (0.39), and 
presence of other, non-orthopaedic, injuries (0.16). The final model (Table 
4.9) used data from 222 patients and explained 23.1% of the variation in 
MCS. 
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Table 4.8. Unadjusted associations between explanatory variables and MCS. 
Variable p value Category (if applicable) Mean MCS (95% CI) 
   General factors 
 
 
 
Age (years) 0.009   
Gender 0.002 Male 46.4   (44.4 – 48.5) 
  Female 40.3   (37.0 – 43.6) 
Hospital 0.27 Liverpool 46.0   (43.3 – 48.6) 
  Other 43.9   (41.5 – 46.3) 
Country of birth 0.003 Australia 46.3   (44.3 – 48.3) 
  Other 40.3   (36.9 – 43.8) 
Chronic illnesses 0.78 None 44.5   (42.2 – 46.8) 
  One or more 45.1   (42.2 – 48.0) 
Job satisfaction  0.39 Very satisfied 46.6   (44.1 – 49.1) 
  (if employed)  Somewhat satisfied 45.2   (42.0 – 48.4) 
  Somewhat dissatisfied 54.5   (44.3 – 64.6) 
  Very dissatisfied 47.2   (31.7 – 62.8) 
   Injury factors 
 
 
 
Mechanism 0.003 Car driver/passenger 42.2   (39.5 – 44.9) 
  Motorcycle 48.1   (45.5 – 50.7) 
  Pedestrian / cyclist 41.5   (36.7 – 46.2) 
Number of fractures 0.004 One 47.6   (45.1 – 50.2) 
  Two or more 42.4   (40.0 – 44.8) 
Other body regions injured 0.008 No 46.7   (44.4 – 49.1) 
    Yes 41.9   (39.1 – 44.6) 
   Socioeconomic factors 
 
 
 
Highest education 0.31 Primary 37.5   (26.5 – 48.5) 
  Secondary 45.3   (42.9 – 47.7) 
  Certificate/Diploma 43.2   (40.0 – 46.5) 
  Bachelor degree 47.0   (42.3 – 51.7) 
Annual income <0.0001 $0 – 30,000 37.9   (34.9 – 40.9) 
  $30,000 – 50,000 45.3   (42.2 – 48.3) 
  $50,000 – 75,000 47.4   (43.9 – 51.0) 
  $75,000+ 51.5   (47.6 – 55.5) 
Employed (at injury) 0.003 No 39.6   (35.8 – 43.3) 
  Yes 46.1   (44.1 – 48.1) 
   Claim-related factors    
Previous claim made 0.86 No 44.5   (42.4 – 46.6) 
  Yes 44.9   (41.4 – 48.4) 
Claim made 0.008 No 47.4   (44.8 – 50.1) 
  Yes 42.6   (40.2 – 45.0) 
Claim type (if made) 0.003 Workers comp. 47.1   (43.1 – 51.0) 
  Third party 39.1   (36.1 – 42.1) 
  Other 47.6   (40.4 – 54.8) 
Lawyer used <0.0001 No 48.0   (45.8 – 50.1) 
  Yes 40.2   (37.4 – 42.9) 
Blame 0.003 Self 47.9   (45.0 – 50.9) 
  Someone else 41.5   (39.0 – 44.0) 
  Don’t know 47.2   (43.1 – 51.2) 
Fracture union 0.28 No 39.9   (33.4 – 46.4) 
  Yes 43.7   (41.2 – 46.3) 
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Table 4.9. Adjusted (multivariate) associations between explanatory variables 
and MCS. 
Variable Group  mean MCS p value 
Age Per year -0.11 0.03 
Use of a lawyer Yes -7.68 <0.0001 
Annual household income $0 – $30,000 *  
 $30,001 – $50,000 +6.79 0.001 
 $50,001 – $75,000 +9.53 <0.0001 
 Over $75,000 +12.55 <0.0001 
*referent group,  = change in 
 
As the type of claim (third party or workers compensation) was a significant 
factor on univariate analysis, an alternative analysis was performed combining 
claim pursuit and claim type into one variable. For both PCS and MCS as an 
outcome, this alternative analysis resulted in the same final model, except that 
claim pursuit was included as a significant predictor. However, there was no 
significant difference in the estimates according to type of claim. 
 
4.3.4 Hypothesis 3: Neck pain 
 
A combined score for neck pain, using data from the two questions regarding 
pain severity and effect of pain on function, was calculated for all patients. The 
mean score was 3.34, standard deviation 2.16, the median was 2.00, and the 
range was from 2 to 11. The unadjusted association between each 
explanatory variable and neck pain is given in Table 4.10. 
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Stepwise regression removed the following variables in order (p values in 
brackets): blame (0.82), treating hospital (0.78), mechanism (0.66), country of 
birth (0.66), employment (0.67), number of fractures (0.46), presence of other 
injuries (0.25), age (0.23), income (0.14), and claim pursuit (0.08). The final 
model for neck pain is given in Table 4.11. It included data from 226 patients 
and accounted for 18.3% of the variation in the neck pain score. Interaction 
terms in the final model were not significant. 
 
Substitution of claim pursuit for use of a lawyer in the final model showed this 
to be highly significant (p = 0.001) suggesting confounding between these two 
variables. 
 
The effect of fracture union was tested separately and found to be not 
significant in multivariate analysis (p = 0.16). However, inclusion of fracture 
union in the modelling process resulted in a different final model (Table 4.12) 
which included data on 227 patients and explained 21.5% of the variation in 
the neck pain score. The final model is similar, except that use of a lawyer 
was excluded (p = 0.48) and claim pursuit was retained, with the same effect 
estimate as use of a lawyer. 
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Table 4.10. Unadjusted association between explanatory variables and neck 
pain as a continuous variable. 
Variable p value Category (if applicable) Mean score (95% CI) 
   General factors 
 
 
 
Age (years) 0.003   
Gender 0.0004 Male 3.0   (2.7 – 3.2) 
  Female 4.3   (3.6 – 5.0) 
Hospital 0.19 Liverpool 3.1   (2.7 – 3.5) 
  Other 3.5   (3.1 – 3.9) 
Country of birth 0.03 Australia 3.1   (2.8 – 3.4) 
  Other 4.0   (3.3 – 4.7) 
Chronic illnesses 0.77 None 3.3   (3.0 – 3.7) 
  One or more 3.4   (2.9 – 3.9) 
Job satisfaction  0.73 Very satisfied 3.3   (2.9 – 3.7) 
  (if employed)  Somewhat satisfied 3.1   (2.6 – 3.6) 
  Somewhat dissatisfied 2.7   (1.2 – 4.2) 
  Very dissatisfied 4.0   (1.7 – 6.3) 
   Injury factors 
   
Mechanism 0.0008 Car driver/passenger 3.9   (3.5 – 4.3) 
  Motorcycle 2.7   (2.3 – 3.2) 
  Pedestrian / cyclist 3.7   (2.9 – 4.4) 
Number of fractures 0.004 One 2.9   (2.6 – 3.2) 
  Two or more 3.7   (3.3 – 4.1) 
Other body regions injured 0.05 No 3.1   (2.8 – 3.5) 
    Yes 3.7   (3.2 – 4.2) 
   Socioeconomic factors 
 
 
 
Highest education 0.004 Primary 6.5   (4.8 – 8.2) 
  Secondary 3.3   (2.9 – 3.6) 
  Certificate/Diploma 3.3   (2.8 – 3.8) 
  Bachelor degree 3.1   (2.4 – 3.8) 
Annual income 0.002 $0 – 30,000 4.1   (3.6 – 4.6) 
  $30,000 – 50,000 3.2   (2.7 – 3.7) 
  $50,000 – 75,000 3.0   (2.4 – 3.6) 
  $75,000+ 2.7   (2.0 – 3.3) 
Employed (at injury) 0.03 No 4.1   (3.3 – 4.8) 
  Yes 3.1   (2.9 – 3.4) 
   Claim-related factors    
Previous claim made 0.97 No 3.3   (3.0 – 3.7) 
  Yes 3.4   (2.8 – 3.9) 
Claim made 0.0002 No 2.8   (2.5 – 3.1) 
  Yes 3.8   (3.4 – 4.2) 
Claim type (if made) 0.89 Workers comp. 3.6   (2.9 – 4.4) 
  Third party 3.9   (3.3 – 4.4) 
  Other 3.8   (2.4 – 5.1) 
Lawyer used 0.003 No 3.0   (2.7 – 3.3) 
  Yes 3.8   (3.3 – 4.3) 
Blame 0.008 Self 2.9   (2.5 – 3.4) 
  Someone else 3.8   (3.4 – 4.2) 
  Don’t know 2.9   (2.3 – 3.6) 
Fracture union 0.23 No 4.1   (3.0 – 5.1) 
  Yes 3.4   (3.0 – 3.8) 
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Table 4.11. Adjusted (multivariate) associations between explanatory 
variables and neck pain score. 
Variable Group  mean score p value 
Gender Female +1.32 <0.0001 
Use of a lawyer Yes +0.94 0.0004 
Education level Primary *  
 Secondary -3.03 0.0002 
 Diploma/certificate -2.94 0.0005 
 Degree -3.72 <0.0001 
 (overall)  0.0004 
*referent group,  = change in 
 
Table 4.12. Adjusted (multivariate) associations between explanatory 
variables (including fracture union) and neck pain score. 
Variable Group  mean score p value 
Gender Female +1.07 <0.0001 
Claim pursuit Yes +0.94 0.0006 
Education level Primary *  
 Secondary -2.91 0.0005 
 Diploma/certificate -2.87 0.0008 
 Degree -3.02 0.0009 
 (overall)  0.006 
Annual household income $0 - $30,000 *  
 $30,001 - $50,000 -0.55 0.12 
 $50,001 - $75,000 -0.75 0.05 
 Over $75,000 -1.25 0.003 
 (overall)  0.03 
*referent group,  = change in 
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4.3.5 Hypothesis 4: Back pain 
 
Data regarding back pain was available on all patients. The mean back pain 
score was 4.16, the standard deviation 2.54, the median 3.0, and the range 
was from 2 to 11. The distribution was positively skewed. The unadjusted 
associations are given in Table 4.13. 
 
Backward stepwise regression removed the following variables in order (p 
values in brackets): blame (1.00), mechanism (0.94), country of birth (0.84), 
claim (0.60), income (0.41), age (0.16), and number of fractures (0.16). The 
final model (Table 4.14) incorporated data from 226 patients and explained 
14.6% of the variation in the back pain score. Interaction terms in the final 
model were not significant. 
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Table 4.13. The unadjusted associations between the explanatory variables 
and back pain score. 
Variable p value Category (if applicable) Mean score (95% CI) 
   General factors 
 
 
 
Age (years) 0.003   
Gender 0.004 Male 3.9   (3.5 – 4.2) 
  Female 4.9   (4.2 – 5.6) 
Hospital 0.61 Liverpool 4.1   (3.5 – 4.6) 
  Other 4.2   (3.8 – 4.7) 
Country of birth 0.05 Australia 4.0   (3.6 – 4.3) 
  Other 4.7   (4.0 – 5.4) 
Chronic illnesses 0.66 None 4.2   (3.8 – 4.6) 
  One or more 4.1   (3.5 – 4.6) 
Job satisfaction  0.88 Very satisfied 3.9   (3.4 – 4.3) 
  (if employed)  Somewhat satisfied 3.9   (3.3 – 4.4) 
  Somewhat dissatisfied 3.1   (1.4 – 4.9) 
  Very dissatisfied 4.0   (1.3 – 6.7) 
   Injury factors 
   
Mechanism 0.06 Car driver/passenger 4.5   (3.9 – 5.0) 
  Motorcycle 3.7   (3.2 – 4.2) 
  Pedestrian / cyclist 4.5   (3.6 – 5.4) 
Number of fractures 0.003 One 3.6   (3.2 – 4.0) 
  Two or more 4.6   (4.1 – 5.0) 
Other body regions injured 0.31 No 4.0   (3.5 – 4.4) 
    Yes 4.3   (3.8 – 4.8) 
   Socioeconomic factors 
 
 
 
Highest education 0.10 Primary 5.7   (3.6 – 7.7) 
  Secondary 4.1   (3.7 – 4.6) 
  Certificate/Diploma 4.5   (3.9 – 5.1) 
  Bachelor degree 3.4   (2.5 – 4.3) 
Annual income 0.001 $0 – 30,000 5.0   (4.4 – 5.6) 
  $30,000 – 50,000 4.3   (3.7 – 4.9) 
  $50,000 – 75,000 3.7   (3.0 – 4.4) 
  $75,000+ 3.2   (2.4 – 3.9) 
Employed (at injury) 0.0004 No 5.3   (4.5 – 6.1) 
  Yes 3.9   (3.5 – 4.2) 
   Claim-related factors    
Previous claim made 0.66 No 4.1   (3.7 – 4.5) 
  Yes 4.3   (3.6 – 5.0) 
Claim made 0.08 No 3.8   (3.4 – 4.3) 
  Yes 4.4   (3.9 – 4.9) 
Claim type (if made) 0.12 Workers comp. 3.7   (2.9 – 4.5) 
  Third party 4.8   (4.1 – 5.4) 
  Other 4.5   (3.0 – 6.0) 
Lawyer used 0.002 No 3.7   (3.3 – 4.1) 
  Yes 4.8   (4.2 – 5.4) 
Blame 0.03 Self 3.6   (3.1 – 4.2) 
  Someone else 4.6   (4.2 – 5.1) 
  Don’t know 3.9   (3.1 – 4.7) 
Fracture union 0.59 No 4.8   (3.6 – 6.0) 
  Yes 4.4   (3.9 – 4.9) 
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Table 4.14. Adjusted (multivariate) associations between explanatory 
variables and back pain score. 
Variable Group  mean score p value 
Gender Female +0.80 0.04 
Employed at time of injury Yes -1.04 0.01 
Use of a lawyer Yes +1.15 0.0005 
Education level Primary *  
 Secondary -1.45 0.15 
 Diploma/certificate -0.92 0.37 
 Degree -2.46 0.02 
 (overall)  0.01 
*referent group,  = change in 
 
4.3.6 Hypothesis 5: Patient-rated satisfaction and recovery 
 
Patient satisfaction data was complete and the results are shown in Table 
4.15. 
 
Table 4.15. Frequency of patient responses regarding satisfaction with 
progress since the injury. 
Response Frequency 
Very satisfied 57 (24.6%) 
Somewhat satisfied 116 (50.0%) 
Somewhat dissatisfied 35 (15.1%) 
Very dissatisfied 24 (10.4%) 
 
The univariate analyses for categorical variables were performed using patient 
satisfaction as a four-part variable, but odds ratios for a poor outcome (using a 
dichotomous outcome) are provided in the table for easier interpretation. For 
age (the only continuous variable) the t test was significant (p = 0.07), with a 
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mean age of 36.4 for satisfied patients, and 42.4 for dissatisfied patients. The 
univariate associations for the categorical variables are provided in Table 
4.16. 
 
Backward stepwise logistic regression removed all variables except blame. 
Consequently, the final model is the same as the univariate association for 
blame. The variables for claim pursuit or use of a lawyer (significant on 
univariate analysis) were not significant when they were in the same model as 
blame (p = 0.25 and 0.83, respectively). 
 
In separate subgroup analyses, claim type was not significant (p = 0.32), and 
nor was fracture union, although there was a trend towards lower patient 
satisfaction when fracture non-union was present (p = 0.08). 
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Table 4.16. Univariate (unadjusted) associations between explanatory 
variables and patient satisfaction. 
Variable p value for overall 
chi2 (MH) Category OR (95% CI) 
   General factors 
 
 
 
Gender 0.07 (0.04) Female 1.00 
   Male 0.44 (0.23 – 0.82) 
Hospital 0.26 (0.21) Other 1.00 
  Liverpool 0.75 (0.39 – 1.45) 
Country of birth 0.33 (0.30) Other 1.00 
  Australia 0.75 (0.39 – 1.45) 
Chronic illnesses 0.73 (0.72) None 1.00 
  One or more 1.09 (0.59 – 2.02) 
Job satisfaction  0.03 (0.58) Very satisfied 0.76 (0.07 – 8.64) 
  (if employed)  Somewhat satisfied 0.42 (0.04 – 5.03) 
  
Somewhat 
dissatisfied 0.33 (0.01 – 8.18) 
  Very dissatisfied 1.00 
   Injury factors 
   
Mechanism 0.28 (0.71) Car occupant 1.00 
  Motorcycle 0.72 (0.36 – 1.41) 
  Pedestrian / cyclist 2.17 (0.92 – 5.12) 
Number of fractures 0.81 (0.66) One 1.00 
  Two or more 1.14 (0.62 – 2.09) 
Other injuries 0.67 (0.67) No 1.00 
    Yes 1.05 (0.58 – 1.92) 
   Socioeconomic 
factors    
Highest education 0.35 (0.17) Primary 1.00 
  Secondary 0.75 (0.13 – 4.27) 
  Certificate/Diploma 0.72 (0.12 – 4.28) 
  Bachelor degree 0.36 (0.05 – 2.50) 
Annual income 0.05 (0.01) $0 – 30,000 1.00 
  $30,000 – 50,000 0.47 (0.22 – 0.99) 
  $50,000 – 75,000 0.41 (0.18 – 0.96) 
  $75,000+ 0.34 (0.13 – 0.88) 
Employed (at injury) 0.27 (0.06) No 1.00 
  Yes 0.63 (0.32 – 1.26) 
   Claim-related 
factors    
Previous claim made 0.90 (0.48) No 1.00 
  Yes 1.28 (0.66 – 2.49) 
Claim made 0.02 (0.004) No 1.00 
  Yes 2.69 (1.41 – 5.13) 
Claim type (if made) 0.50 (0.11) Workers comp. 1.00 
  Third party 1.77 (0.77 – 4.06) 
Lawyer used 0.05 (0.008) No 1.00 
  Yes 1.74 (0.96 – 3.16) 
Blame 0.001 (0.0001) Self 1.00 
  Don’t know 1.24 (0.44 – 3.47) 
  Someone else 3.62 (1.72 – 7.62) 
Fracture union 0.21 (0.26) No 1.00 
  Yes 0.52 (0.19 – 1.44) 
MH = Mantel-Haenszel test for trend, OR = odds ratio for patient dissatisfaction 
    260
Data on patient-rated recovery were complete. The responses are provided in 
Table 4.17and the univariate analyses for the categorical variables are given 
in Table 4.18. As with the other analyses of satisfaction and recovery, the p 
values are given for the four-part outcome variable, and the odds ratios and 
multivariate analyses use the dichotomised outcomes. 
 
The mean age in patients who felt they had recovered (responses 1 and 2) 
was 34.2 (95% CI 31.2 – 37.1) compared to 40.9 (95% CI 38.0 – 43.9) in 
those who felt that they had not significantly recovered (responses 3 and 4). 
This difference was statistically significant (p = 0.002). 
 
Table 4.17. Frequency of patient responses regarding general recovery from 
the injury. 
Response Frequency 
Back to normal 18 (7.8%) 
Minor problems only 85 (36.6%) 
Significant problems remain 117 (50.4%) 
No significant recovery has occurred since the injury 12 (5.2%) 
 
 
The final model for patient-rated recovery (Table 4.19) used data from 226 
patients. Satisfactory association between predicted and observed responses 
was noted with 68.3% concordance and a c value of 0.75. 
 
Substituting claim pursuit for lawyer in the final model resulted in claim 
becoming significant (p = 0.03) 
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Table 4.18. Univariate (unadjusted) associations between explanatory 
variables and patient-rated recovery. 
Variable p value for overall 
chi2 (MH) Category OR (95% CI) 
  General factors 
 
 
 
Gender 0.01 (0.004) Female 1.00 
   Male 0.35 (0.18 – 0.65) 
Hospital 0.13 (0.37) Other 1.00 
  Liverpool 0.74 (0.44 – 1.25) 
Country of birth 0.01 (0.11) Other 1.00 
  Australia 0.76 (0.42 – 1.37) 
Chronic illnesses 0.97 (0.70) None 1.00 
  One or more 1.07 (0.62 – 1.83) 
Job satisfaction  0.02 (0.05) Very satisfied 2.61 (0.23 – 29.6) 
  (if employed)  Somewhat satisfied 2.31 (0.20 – 26.7) 
  
Somewhat 
dissatisfied 0.33 (0.01 – 8.18) 
  Very dissatisfied 1.00 
  Injury factors 
 
 
 
Mechanism 0.08 (0.36) Car occupant 1.00 
  Motorcycle 0.73 (0.41 – 1.29) 
  Pedestrian / cyclist 2.21 (0.89 – 5.48) 
Number of fractures 0.003 (0.0006) One 1.00 
  Two or more 2.29 (1.34 – 3.93) 
Other injuries 0.635 (0.22) No 1.00 
    Yes 1.38 (0.81 – 2.36) 
  Socioeconomic 
factors    
Highest education 0.66 (0.73) Primary 1.00 
  Secondary 1.19 (0.23 – 6.14) 
  Certificate/Diploma 1.35 (0.25 – 7.15) 
  Bachelor degree 1.36 (0.24 – 7.75) 
Annual income 0.008 (0.007) $0 – 30,000 1.00 
  $30,000 – 50,000 0.72 (0.36 – 1.43) 
  $50,000 – 75,000 0.57 (0.27 – 1.19) 
  $75,000+ 0.54 (0.25 – 1.19) 
Employed (at injury) 0.25 (0.18) No 1.00 
  Yes 0.83 (0.44 – 1.58) 
  Claim-related factors    
Previous claim made 0.83 (0.83) No 1.00 
  Yes 1.15 (0.63 – 2.10) 
Claim made <0.0001 (0.0001) No 1.00 
  Yes 3.89 (2.24 – 6.74) 
Claim type (if made) 0.32 (0.09) Workers comp. 1.00 
  Third party 1.89 (0.85 – 4.23) 
Lawyer used <0.0001 (<0.0001) No 1.00 
  Yes 3.67 (2.08 – 6.49) 
Blame <0.0001 (<0.0001) Self 1.00 
  Don’t know 0.82 (0.38 – 1.77) 
  Someone else 4.15 (2.24 – 7.70) 
Fracture union 0.27 (0.08) No 1.00 
  Yes 0.34 (0.11 – 1.09) 
MH = Mantel-Haenszel test for trend, OR = odds ratio for poor patient recovery 
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In a separate analysis, claim type was found to be not significant (p = 0.66). In 
another separate analysis (n = 140) the presence of fracture non-union was 
found to be significantly associated with poor patient recovery (p = 0.04). 
 
Table 4.19. Adjusted (multivariate) associations between explanatory 
variables and patient-rated recovery. 
Variable Group OR (95% CI) p value 
Gender Male 0.31 (0.15 – 0.61) 0.04 
Use of a lawyer Yes 2.13 (1.01 – 4.47) 0.05 
Blame Self 1.00  
 Don’t know 0.77 (0.34 – 1.79) 0.55 
 Someone else 2.86 (1.29 – 6.34) 0.01 
 (overall)  0.006 
OR = odds ratio for poor recovery 
 
The mean SF-35 summary scores were compared to categories of patient-
rated satisfaction and recovery, to test the association between these scores 
and measures of health. A strong association was seen for each variable, as 
shown in Table 4.20. 
 
Table 4.20. Associations between the SF-36 summary scores and patient-
rated satisfaction and recovery. 
Outcome Group Mean PCS (95% CI)* Mean MCS (95% CI)* 
Satisfaction Satisfied 41.6   (39.9 – 43.2) 47.6   (45.7 – 49.6) 
 Dissatisfied 32.2   (30.3 – 34.1) 36.2   (32.8 – 39.6) 
Recovery Good 47.7   (46.0 – 49.5) 50.7   (48.4 – 53.0) 
 Poor 32.3   (31.1 – 33.6) 40.0   (37.6 – 42.3) 
* the p value for each association was <0.0001. 
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4.3.7 Hypothesis 6: Surgeon-rated satisfaction and recovery 
 
Surgeon-rated satisfaction with patient progress, and surgeon-rated patient 
recovery were categorised as four-part variables. However, due to only one 
surgeon choosing the worst ranking for satisfaction, and only two surgeons 
choosing the worst ranking for recovery, these variables were both 
dichotomised into ‘good’ and ‘poor’. As the number of samples in the ‘poor’ 
group was low, some four-part explanatory variables (education and job 
satisfaction) were also dichotomised and this was performed by combining 
responses from the first two and last two responses, separately. 
 
Surgeon questionnaires were only requested if a completed patient 
questionnaire was received, however the response rate for the surgeon 
questionnaire was poor (141/232, 60.8%). In 28 cases however, the treating 
surgeons was not able to respond because the patient had not attended for 
follow-up. 
 
Surgeons rated their satisfaction with the patient’s progress since the injury as 
good in 124 cases (88.0%) and poor in 17 (12.1%). Surgeons rated patient 
recovery as good in 94 cases (66.7%) and poor in 47 (33.3%). 
 
The univariate associations between the categorical explanatory variables and 
surgeon-rated satisfaction and recovery are given in Tables 4.21 and 4.22, 
respectively. Patients for whom surgeon satisfaction was poor were older than 
those who were rated good (mean ages 43.3 and 37.3, respectively, t = -1.41, 
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139 DF, p = 0.16). Similarly, patients whose recovery was rated as poor were 
older than those rated as good (mean ages 40.2 and 37.0, respectively, t = 
1.09, 139 DF, p = 0.28).  
 
For surgeon satisfaction, logistic regression removed the following variables in 
order (p values in brackets): blame (0.64), claim (0.10), age (0.13), and 
number of fracture (0.08). The final model, using data from 140 patients, 
contained fracture non-union as the only significant variable. The presence of 
non-union predicted surgeon dissatisfaction (OR 9.09, 95% CI 2.91 – 28.6). 
 
For surgeons’ rating of recovery, logistic regression removed variables in the 
following order (p values in brackets): treating hospital (0.98), blame (0.92), 
gender (0.83), number of fractures (0.70), use of a lawyer (0.54), income 
(0.41), mechanism (0.20), claim pursuit (0.09), and presence of other injuries 
(0.10). The only remaining variable in the model was the presence of fracture 
non-union, for which the odds ratio of poor recovery was 10.4 (95% CI 3.23 – 
33.3) 
 
The associations between surgeon-rated satisfaction and recovery, and the 
PCS and MCS scores are given in Table 4.23. 
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Table 4.21. Univariate (unadjusted) associations between explanatory 
variables and surgeon-rated satisfaction. 
Variable p value for overall 
chi2 (MH) Category OR (95% CI) 
   General factors 
 
 
 
Gender 0.68 Female 1.00 
   Male 1.28 (0.39 – 4.19) 
Hospital 0.87 Other 1.00 
  Liverpool 0.92 (0.33 – 2.53) 
Country of birth 0.97 Other 1.00 
  Australia 0.98 (0.32 – 2.99) 
Chronic illnesses 0.51 None 1.00 
  One or more 1.42 (0.50 – 3.99) 
Job satisfaction  0.41 Satisfied 1.00 
  Dissatisfied Not estimatable 
   Injury factors 
   
Mechanism 0.52 (0.88) Car occupant 1.00 
  Motorcycle 0.57 (0.18 – 1.81) 
  Pedestrian / cyclist 1.24 (0.30 – 5.19) 
Number of fractures 0.24 One 1.00 
  Two or more 0.55 (0.20 – 1.51) 
Other injuries 0.70 No 1.00 
    Yes 0.82 (0.29 – 2.28) 
   Socioeconomic 
factors    
Highest education 0.51 Certificate or higher 1.00 
  Primary / secondary 0.71 (0.26 – 1.96) 
Annual income 0.99 (0.89) $0 – 30,000 1.00 
  $30,000 – 50,000 1.00 (0.28 – 3.53) 
  $50,000 – 75,000 1.10 (0.28 – 4.28) 
  $75,000+ 0.80 (0.15 – 4.33) 
Employed (at injury) 0.93 No 1.00 
  Yes 0.95 (0.29 – 3.14) 
   Claim-related 
factors    
Previous claim made 0.96 No 1.00 
  Yes 1.03 (0.31 – 3.42) 
Claim made 0.09 No 1.00 
  Yes 2.81 (0.87 – 9.09) 
Claim type (if made) 0.99 Workers comp. 1.00 
  Third party 0.99 (0.26 – 3.79) 
Lawyer used 0.26 No 1.00 
  Yes 1.81 (0.64 – 5.06) 
Blame 0.23 (0.17) Self 1.00 
  Don’t know 0.54 (0.06 – 5.12) 
  Someone else 2.12 (0.64 – 7.00) 
Fracture union <0.0001 No 1.00 
  Yes 0.11 (0.04 – 0.34) 
MH = Mantel-Haenszel test for trend, OR = odds ratio for surgeon dissatisfaction 
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Table 4.22. Univariate (unadjusted) associations between explanatory 
variables and surgeon-rated recovery. 
Variable p value for overall 
chi2 (MH) Category OR (95% CI) 
   General factors 
 
 
 
Gender 0.23 Female 1.00 
   Male 0.63 (0.29 – 1.35) 
Hospital 0.08 Other 1.00 
  Liverpool 0.52 (0.26 – 1.07) 
Country of birth 0.60 Other 1.00 
  Australia 0.82 (0.38 – 1.75) 
Chronic illnesses 0.45 None 1.00 
  One or more 0.75 (0.35 – 1.59) 
Job satisfaction  0.52 Satisfied 1.00 
  Dissatisfied 2.09 (0.23 – 19.3) 
   Injury factors 
   
Mechanism 0.13 (0.07) Car occupant 1.00 
  Motorcycle 0.48 (0.22 – 1.06) 
  Pedestrian / cyclist 0.44 (0.13 – 1.52) 
Number of fractures 0.05 One 1.00 
  Two or more 2.13 (1.00 – 4.57) 
Other injuries 0.02 No 1.00 
    Yes 2.40 (1.16 – 4.98) 
   Socioeconomic 
factors    
Highest education 0.29 (0.28) Primary 1.00 
  Secondary 0.16 (0.02 – 1.65) 
  Certificate/Diploma 0.17 (0.02 – 1.80) 
  Bachelor degree 0.11 (0.01 – 1.33) 
Annual income 0.23 (0.09) $0 – 30,000 1.00 
  $30,000 – 50,000 1.01 (0.43 – 2.37) 
  $50,000 – 75,000 0.40 (0.14 – 1.14) 
  $75,000+ 0.53 (0.16 – 1.69) 
Employed (at injury) 0.78 No 1.00 
  Yes 1.13 (0.49 – 2.64) 
   Claim-related 
factors    
Previous claim made 0.35 No 1.00 
  Yes 1.47 (0.65 – 3.32) 
Claim made 0.05 No 1.00 
  Yes 2.09 (1.00 – 4.36) 
Claim type (if made) 0.35 Workers comp. 1.00 
  Third party 1.62 (0.59 – 4.45) 
Lawyer used 0.04 No 1.00 
  Yes 2.17 (1.06 – 4.47) 
Blame 0.35 (0.15) Self 1.00 
  Don’t know 1.46 (0.48 – 4.47) 
  Someone else 1.82 (0.81 – 4.07) 
Fracture union <0.0001 No 1.00 
  Yes 0.10 (0.03 – 0.31) 
MH = Mantel-Haenszel test for trend, OR = odds ratio for poor recovery 
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Table 4.23. Associations between the SF-36 summary scores and surgeon-
rated satisfaction and recovery. 
Outcome Group Mean PCS (95% CI)* Mean MCS (95% CI)** 
Satisfaction Satisfied 39.4   (37.5 – 41.3) 43.8   (41.2 – 46.3) 
 Dissatisfied 30.1   (26.5 – 33.6) 39.8   (32.6 – 47.0) 
Recovery Good 41.7   (39.5 – 43.9) 45.7   (42.9 – 48.4) 
 Poor 31.5   (29.3 – 33.7) 38.5   (34.2 – 42.9) 
* p value for each association with PCS was <0.0001 
** for satisfaction and MCS, p = 0.3; for recovery and MCS, p = 0.005. 
 
 
4.3.8 Hypothesis 7: Fracture-related complications 
 
Complications were present in 60 (42.6%) of 141 patients for whom the 
surgeon response was available. As described in the methods, the presence 
of complications was not used in the analysis as an objective measure of 
outcome because of the unstructured nature of the recording of complications. 
This allowed a large number of complications to be recorded that were 
considered subjective (dependent on patient complaints), for example, 24 
(40%) of the complications were persistent pain and/or stiffness in the injured 
region. Apart from fracture non-union, the other complications that may be 
considered objective occurred in low numbers (nerve injury or irritation in 8 
patients, infection in 4 patients, and residual deformity in 4 patients). 
Therefore, the presence of one or more fracture non-unions was used as the 
objective measure of outcome. 
 
Data regarding fracture union was available for 140 patients: 19 (13.6%) had 
fractures that had not united according to their treating surgeon. Univariate 
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analysis of each categorical explanatory variable and fracture union is given in 
Table 4.24. Age was not significantly associated with fracture union (p = 0.89). 
Due to the low number of fracture non-unions, and therefore small numbers in 
some cells, job satisfaction and education were dichotomised. 
 
Multivariate analysis showed that none of the explanatory variables were 
significantly associated with fracture union. 
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Table 4.24. Unadjusted association between explanatory variables and 
fracture union (absence of non-union). 
Variable p value for overall 
chi2 (MH) Category OR (95% CI) 
   General factors 
 
 
 
Gender 0.22 Female 1.00 
   Male 0.44 (0.12 – 1.61) 
Hospital 0.25 Other 1.00 
  Liverpool 1.80 (0.66 – 4.89) 
Country of birth 0.82 Other 1.00 
  Australia 0.88 (0.29 – 2.62) 
Chronic illnesses 0.75 None 1.00 
  One or more 0.85 (0.31 – 2.32) 
Job satisfaction  0.98 Satisfied 1.00 
  Dissatisfied Not estimatable 
   Injury factors 
   
Mechanism 0.93 (0.70) Car occupant 1.00 
  Motorcycle 1.19 (0.41 – 3.44) 
  Pedestrian / cyclist 1.30 (0.25 – 6.67) 
Number of fractures 0.19 One 1.00 
  Two or more 0.49 (0.16 – 1.44) 
Other injuries 0.48 No 1.00 
    Yes 0.71 (0.27 – 1.87) 
   Socioeconomic 
factors    
Highest education 0.88 Certificate or higher 1.00 
  Primary / secondary 1.08 (0.41 – 2.85) 
Annual income 0.28 (0.77) $0 – 30,000 1.00 
  $30,000 – 50,000 0.32 (0.09 – 1.12) 
  $50,000 – 75,000 0.56 (0.13 – 2.42) 
  $75,000+ 0.80 (0.13 – 4.76) 
Employed (at injury) 0.43 No 1.00 
  Yes 0.60 (0.16 – 2.19) 
   Claim-related 
factors    
Previous claim made 0.87 No 1.00 
  Yes 1.10 (0.34 – 3.59) 
Claim made 0.25 No 1.00 
  Yes 0.55 (0.19 – 1.53) 
Claim type (if made) 0.98 Workers comp. 1.00 
  Third party 0.98 (0.26 – 3.75) 
Lawyer used 0.25 No 1.00 
  Yes 0.56 (0.21 – 1.50) 
Blame 0.98 (0.87) Self 1.00 
  Don’t know 0.88 (0.20 – 3.91) 
  Someone else 0.91 (0.31 – 2.69) 
MH = Mantel-Haenszel test for trend, OR = odds ratio for fracture union. 
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4.5 Discussion 
 
4.4.1 Summary of main results 
 
Retaining the services of a lawyer regarding an accident was strongly 
negatively associated with physical and mental health in patients six months 
after sustaining a fracture in a motor vehicle accident. Pursuit of a 
compensation claim was not significantly associated with general health in the 
same group, however there was confounding between the use of a lawyer and 
pursuing a claim. Both of these variables were strongly associated with 
physical and mental health on univariate analysis, but the effect of use of a 
lawyer was stronger and accounted for the effect of claim pursuit on 
multivariate analysis. When claim pursuit was substituted for use of a lawyer 
in the final models (for PCS and MCS), it was highly significant. 
 
The type of claim (workers compensation or third party compensation) was 
not significantly associated with the general health outcomes. When the type 
of claim was included in a separate analysis, a similar final model was 
reached, only with claim pursuit instead of use of a lawyer, again indicating 
confounding between these two variables. 
 
Apart from the age of the patient, general health was not associated with any 
demographic or socio-economic factors on multivariate analysis. Regarding 
injury severity, having more than one fracture was negatively associated with 
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physical health, but none of the injury severity factors were associated with 
mental health. 
 
As with general health, the final models for neck pain, back pain, and patient 
satisfaction contained only a few variables. The models for neck pain and 
back pain were similar, with female sex, lower education levels, and use of a 
lawyer being associated with increasing pain. As with the previous models, 
claim pursuit was only significant if use of a lawyer was excluded from the 
model, due to confounding between these two variables. 
 
Patient satisfaction with progress was only associated with blame (where 
lower satisfaction was associated with blaming others) on multivariate 
analysis whereas patient-rated recovery was only associated with blame, 
male sex, and use of a lawyer. 
 
Although 13.6% of patients had fractures that had not united at follow-up, 
fracture non-union was not significantly associated with any of the explanatory 
variables. While fracture non-union may have been expected to be associated 
with injury-severity factors, it was not expected to be associated with the 
demographic, socio-economic or compensation-related variables 
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4.4.2 Comments on methods 
 
4.4.2.1 Study population 
 
Confining the population to patients with certain fractures, and to motor 
vehicle accidents, diminishes the effect of variation in the type of injury on the 
outcomes. It also decreases the chance of missed patients, because patients 
with injuries satisfying the inclusion criteria would normally be admitted to 
hospital. Some variation was expected in the types of treatment provided, and 
in the outcomes for the different fractures included in the study, and this may 
have caused some bias in the results. The sample size, however, did not 
allow discrimination of the effects for each fracture type. 
 
No record of refusals was kept, and considerable variation in response 
between hospitals was found. This was felt to be due to differences in the 
attitude of the recruiting orthopaedic registrars at each institution, as the 
recruitment rate changed for each hospital, as new registrars rotated through 
every six months. It is likely that there were differences in the approach of the 
registrars to potential patients, and that this explained the differences in the 
recruitment rates. Although each hospital employed several orthopaedic 
registrars, the job of patient recruitment was usually left to only one, thus 
increasing the variation between hospitals due to differences in the attitude of 
each registrar to the study. 
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Follow-up was aimed at a single time-point, six months, but difficulties in 
contacting some patients, and late returns from some patients, resulted in 
some follow-up times as long as 12 months. Although this may introduce 
some bias, differences in follow-up time were not considered significant 
enough to justify inclusion of this factor as another explanatory variable. 
 
While the patient response rate was close to the rate expected, the surgeon 
response rate was poor. This was partly due to poor responses from the 
surgeons, and partly due to patients not seeing their treating doctors after the 
initial post-injury period. The poor response rate from the surgeons affected 
the validity of the results that relied on these responses, in particular, the 
complication rate and the measures of surgeon and patient satisfaction. It did 
not, however, affect the main outcome measures, which were patient-based. 
Nor did it affect the main explanatory variables, which were measured at the 
time of injury, and in the six-month patient questionnaire. 
 
A comparison of responding to non-responding patients showed that non-
responding patients were more likely to be younger, female, and have a lower 
education level. These associations were not significant, but may be 
explained by confounding from the only significant factor associated with a 
lack of response: a low income level. The poorer response in patients with low 
income may be due to difficulties contacting this group of patients (possibly 
due to address changes), or because this group were less likely to respond 
when contacted. 
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In contrast to predictors of patient response, the only significant patient factors 
associated with lack of surgeon response were higher income and attending a 
hospital other than Liverpool Hospital. The strong association between 
surgeon response and attendance at Liverpool Hospital can be explained by 
Liverpool Hospital being the coordinating centre for the study, consequently all 
of the orthopaedic registrars and consultants were familiar with the study, 
patients and surgeons could be tracked more easily, and it was easier to 
return the forms as the surgeons worked in the same building that was used 
as the study centre. The less significant association with income is probably 
due to confounding from this factor, as Liverpool is in a relatively low socio-
economic area. 
 
Although the high response rate in the patient follow-up is expected to 
diminish any selection bias, the low response rate for surgeons means that 
selection bias is more likely. However, apart from the treating hospital and the 
income level, there was no significant difference between responders and 
non-responders for any other variables, particularly the main explanatory 
variables regarding blame, claim pursuit, claim type, and use of a lawyer. 
 
4.4.2.2 Explanatory variables 
 
The majority of the explanatory variables used were trialed in a pilot study of 
the questionnaire, and the validity of these variables is discussed in the 
methods section of this chapter and in Chapter Three. Variables that were not 
used in the study in Chapter Three are discussed below. 
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Contraction of the treating hospital into a dichotomous variable was justified 
because the variable was not significantly associated with any of the 
outcomes, even though the contraction would have resulted in some loss of 
information. Similarly, the country of birth was converted to a dichotomous 
variable, but was not found to be a significant factor in any of the analyses. 
 
The responses to the question on job satisfaction were biased towards the 
first two responses (indicating satisfaction), but a valid statistical association 
was still possible for the major outcome variables. The validity of this question 
is discussed above under Methods. 
 
When measuring the mechanism of injury, pedestrians and bicyclists were 
grouped together. This was necessary because of the low numbers in these 
groups, but was considered reasonable, as pedestrians and bicyclists would 
be expected to be subjected to similar forces, and the mechanism of injury 
(direct impact on the body) is similar. 
 
The measures of injury severity (number of fractures and presence of other 
injuries) were considered appropriate for this population, as an increasing 
number of fractures implies an increasing energy of impact. The presence of 
fracture non-union was also used as a measure of injury severity, as this has 
previously been shown to be strongly related to high energy injuries.457-459 
 
Regarding the type of claim pursued, analysis was confined to comparing 
patients claiming under workers compensation, to those claiming under third 
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party insurance. While this decreased the number of patients included in the 
analysis, it allowed a valid comparison of the two main compensation 
systems: one fault-based and one no-fault system. Including the small number 
of patients claiming under “other” compensation schemes would have made 
analysis more difficult and would not have offered any further information 
without knowing what the “other” schemes were. 
 
The poor surgeon response resulted in difficulties with the multivariate 
analyse for these outcomes. This was overcome by grouping several of the 
four-part variables as dichotomous, although this resulted in some loss of 
definition regarding the effect of different levels of the variables. 
 
4.4.2.3 Outcome variables 
 
The main outcomes, PCS and MCS, are widely used measures of general 
health and, along with neck pain, back pain and patient satisfaction, have 
been discussed in Chapter Three. 
 
Patient assessment of recovery after the injury was expected to provide a 
more objective opinion of the patients’ health status at the time, rather than 
“satisfaction with progress” which was expected to be influenced by the 
processes related to their injury. Patient satisfaction and patient-rated 
recovery were highly associated with the PCS and MCS scores, indicating 
that both measures are strongly influenced by health status. However, 
whereas the PCS was associated with gender and injury severity (number of 
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fractures), patient satisfaction and patient-rated recovery were not associated 
with gender or injury severity. Interestingly, both patient satisfaction and 
patient-rated recovery were strongly associated with blaming others for the 
injury, a factor that was not associated with PCS and MCS on multivariate 
analysis. 
 
The presence of complications and fracture union were included, not as 
predictors of other outcomes (although this was examined to a limited extent), 
but as objective measures of outcome that would provide a comparison for the 
patient-based outcomes. The presence of complications, however, was non-
specific and was influenced by patient complaints (and was therefore less 
objective). This is supported by an observation of the responses for this 
outcome, which shows that the most common complication was complaints of 
pain and stiffness in the affected joints, rather than infections or the need for 
further surgery. The presence of fracture union (or non-union) was considered 
to be more objective, and this may explain the lack of association between 
fracture union and any of the possible predictors, which are mainly 
demographic and socio-economic factors.  
 
4.4.2.4 Statistical analysis 
 
The statistical analysis was similar to that performed in Chapter Three. The 
assumptions of the models were satisfied, and meaningful associations for 
patient-based outcomes could be derived. The low surgeon response rate, 
    278
however, made modelling for surgeon outcomes, and use of the presence of 
complications as a predictor, difficult. 
 
4.4.3 Interpretation of the results  
 
4.4.3.1 Physical health 
 
In the multivariate analysis, physical health was associated with age, gender, 
number of fractures, and use of a lawyer. The decrease in the PCS score with 
increasing age, and the higher scores in males, are consistent with Australian 
population norms.433 Also, the lower mean PCS in patients with more than one 
fracture is biologically plausible and likely to be a true effect. It also validates 
the use of this variable as a measure of injury severity. 
 
Physical health was not significantly associated with claim pursuit on 
multivariate analysis despite being strongly associated in the univariate 
analysis, and therefore the main hypothesis is rejected. However, physical 
health was strongly associated with the use of a lawyer, and it is the 
confounding between these two variables that led to claim pursuit being 
rejected from the final model, as claim pursuit is strongly associated with PCS 
if use of a lawyer is removed from the model, and claim pursuit and use of a 
lawyer were associated with each other (76.5% agreement).  
 
Although there was confounding between these two variables, both of which 
were strongly associated with PCS in the univariate analysis, there was some 
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evidence of an independent effect of claim pursuit, as this was the final 
predictor removed in the modelling process. Therefore, it is possible that the 
effect of claim pursuit may have been statistically significant (allowing for legal 
involvement) if the sample size was larger, as was seen in Chapter Three. 
 
Although determinants of general health after motor vehicle accidents have 
been previously studied,159 189 399 460 these studies have not examined the 
influence of compensation-related factors. The majority of the previous studies 
on the effect of compensation-related factors on outcome after motor vehicle 
accidents have used psychological outcomes (e.g., PTSD) or neck pain as 
their main outcome, rather than measures of general health. These studies 
are discussed elsewhere. 
 
4.4.3.2 Mental health 
 
As with PCS, claim pursuit was significantly associated with MCS in the 
univariate analysis, this association was not significant on multivariate 
analysis, and a strong association was seen between use of a lawyer and 
MCS. Claim pursuit became significant if use of a lawyer was removed from 
the model, indicating confounding between these variables, but it appears that 
the effect of claim pursuit seen in the univariate analysis was due to this 
confounding and, therefore, the hypothesis that MCS is related to claim 
pursuit is rejected. 
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However, the strong association between MCS and the use of a lawyer 
indicates that MCS is related to at least one aspect of the compensation 
process. The stronger association seen with legal involvement, rather than 
claim pursuit, still indicates that factors related to compensation may influence 
the outcome. It appears that legal involvement is a more important predictor 
than claim pursuit; this is discussed below under Implication of the Results 
(4.5.5). 
 
Previous studies of outcome after motor vehicle accidents have concentrated 
on psychological outcomes such as PTSD, rather than measures of general 
health. Therefore, there are no comparable studies on which to comment 
regarding this outcome. 
 
4.4.3.3 Neck pain 
 
Claim pursuit was the variable with the strongest association with neck pain in 
the univariate analysis. In the multivariate analysis, claim pursuit was 
associated (independently of lawyer involvement and the other variables in 
the final model) with a lower neck pain score but was discarded from the final 
model with a p value of 0.08. It is likely that the effect of claim pursuit may 
have been significant if the sample size was larger. 
 
The effect of claim pursuit is supported by the alternative analysis using 
fracture union in the model. In this model, claim pursuit was significant and 
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use of a lawyer was discarded as not significant. This indicates confounding 
between these variables, as seen in other analyses in Chapter Three. 
 
The hypothesis relating claim pursuit to neck pain is rejected, and the first 
model is accepted, because although inclusion of fracture union resulted in a 
stronger final model, the modelling process was considered less stable, as the 
sample size was significantly reduced (140) when fracture union was included 
in the analysis. However, the significant association between legal 
involvement and neck pain indicates that some aspect of the claim process 
may be significant. 
 
The increase in reported neck pain associated with female gender, lower 
education level, and use of a lawyer found in this study was also found in the 
study in Chapter Three and, as discussed in that chapter, these findings are 
supported by previous studies, most of which are studies of neck pain 
specifically after motor vehicle accidents. 
 
Although previous research has shown differences in neck pain between 
groups treated in a fault-based versus a no-fault compensation system,117 461 
there was no difference found between these two systems in this study. This 
may reflect differences in methodology, as the previous reports both explored 
differences before and after legislative change within one system, whereas 
this study explored differences between two different systems simultaneously. 
The previous reports, however, were larger, indicating that this study may 
have been underpowered to detect a difference between the two systems, but 
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this is unlikely, as the type of claim (fault-based versus no-fault) was not 
associated with neck pain in the univariate analysis (p = 0.9). 
 
Although this study did not specifically include patients who complained of 
neck pain or had neck injuries, neck pain is common after motor vehicle 
accidents, and therefore the inclusion criteria and study design are considered 
reasonable to allow conclusions regarding possible predictors of neck pain. 
The tool used to measure neck pain (and back pain) in this study has not 
been previously used, but it has face validity and was shown to be reliable 
during the pilot study of the questionnaire. 
 
No control group was used to examine the magnitude of neck pain in patients 
not involved in motor vehicle accidents, but this is not expected to affect the 
validity of the study, as the contribution to neck pain from underlying or pre-
existing symptoms would only bias the effect of any possible predictor towards 
the null. That significant predictors were found diminishes this criticism. 
 
This study has advantages over previous studies of the effect of 
compensation on neck pain after motor vehicle accidents, as previous studies 
have been limited by only including legal involvement or litigation as the 
compensation-related predictor (rather than claim pursuit),93 125 306 407 462 463 or 
by only including claimants in the study population.107 117 124 138 462 464 
 
Another advantage of this study over previous research is the large number of 
potential predictors and confounders used, particularly with respect to 
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compensation-related factors. The methodology and results of studies of neck 
pain after motor vehicle accidents are discussed in more detail in Chapters 
One and Three. 
 
4.4.3.4 Back pain 
 
As with the previous outcomes, claim pursuit was not associated with back 
pain, but use of a lawyer was a strong predictor. Therefore, the hypothesis 
regarding the effect of claim pursuit on back pain is rejected. 
 
Unlike neck pain, the predictors of back pain after motor vehicle accidents 
have not been widely studied. In a similar study to the whiplash study 
performed by the same authors,117 Cassidy et al demonstrated a decrease in 
the incidence of claims for back pain after the compensation system was 
changed from a tort to a no-fault system, eliminating payment for pain and 
suffering.68 The primary outcome in the study by Cassidy et al was time to 
case closure, and this was also increased by lawyer involvement and female 
gender, both of which were also significant in this study. Unfortunately, the 
study by Cassidy et al only included claimants, and it can be criticised for 
using the time to case closure as the main outcome, rather than the incidence 
or severity of back pain. 
 
The predictors of back pain in this study were similar to those for neck pain 
(gender, use of a lawyer, and education level). This is consistent with two 
large surveys of motor vehicle accident claimants that showed a high 
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incidence of back pain in patients complaining of whiplash after motor vehicle 
accidents.159 465 Similarities in predictors for back pain and neck pain after 
motor vehicle accidents is also implied by the parallel studies performed by 
Cassidy et al, referred to earlier, in which the incidence of neck pain and back 
pain claims fell after a change in the compensation system in Saskatchewan, 
Canada.68 117 
 
This study only included patients with fractures of the extremities, and did not 
take into consideration any back injury. This lack of specificity for back injuries 
would be expected to limit the power to detect predictors of back pain. This 
means that the study may not have measured injury severity accurately 
enough when back pain was used as the outcome. However, the possible lack 
of representation of patients with back injuries would be expected to bias the 
association between any possible predictors and back pain towards having no 
effect. The presence then, of significant predictors in the final model, indicates 
that these factors are strong predictors that are probably unrelated to the 
nature of the accident. 
 
4.4.3.5 Patient-rated satisfaction and recovery 
 
The results of this study highlight the importance of blame in how patients 
perceive their progress and recovery after an injury. 
 
Interestingly, blame was the strongest predictor of these two outcomes, and it 
is likely that confounding from this variable resulted in the loss of statistical 
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significance for claim pursuit that was seen in the univariate analysis. As claim 
pursuit was not significant in either model, the hypothesis regarding the effect 
of claim pursuit on patient-rated satisfaction and recovery is rejected. 
 
The associations between the presence of fracture non-union and poor ratings 
of satisfaction and recovery indicate that these ratings are influenced by the 
presence of complications, but to a lesser extent than blame. 
 
There is no relevant literature regarding these outcome variables as they were 
only developed for this study. While this represents a weakness of this study, 
by not allowing direct comparison with similar studies, it does broaden the 
scope of the outcomes used. 
 
Although the patient ratings of satisfaction with progress and recovery were 
highly correlated with the main outcome (the SF-36 summary scores), blame 
was not a significant predictor of these scores. This indicates that whereas 
blame may not significantly predict general health, it is a strong predictor of 
how happy patients are with their condition (regardless of how good or bad 
their condition may be). 
 
The role of blame in patient perception of outcome after injury has been 
studied previously, consistently showing an association between blaming 
others (compared to blaming oneself) and a poor psychological outcome.296-
298 466
 In that patient satisfaction may be considered a psychological outcome, 
this study supports these previous investigations.  
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4.4.3.6 Surgeon-rated satisfaction and recovery 
 
As expected, surgeon ratings of satisfaction and recovery were not associated 
with claim pursuit, so this hypothesis is accepted. The only significant 
predictor of these ratings was the presence of fracture non-union, indicating 
that ratings given by surgeons are more likely to be based on objective 
outcomes than ratings given by patients. The surgeons’ perception of pain 
and disability were not recorded. Although these variables may have 
influenced surgeon satisfaction, they were not considered valid measures of 
patient-reported health. 
 
As with patient-rated satisfaction and recovery, there is no directly comparable 
literature regarding this outcome. While the lack of a standard for this outcome 
may be a criticism, it was included only as a comparator to patient ratings. 
 
4.4.3.7 Fracture-related complications 
 
As expected, fracture non-union was not predicted by any of the variables 
measured in this study. Therefore the hypothesis stating that objective 
fracture-related outcomes would not be associated with claim pursuit is 
accepted. 
 
Factors influencing the rates of non-union after fractures received in motor 
vehicle accidents have been studied previously, however, the role of 
compensation related factors has not. However, as with surgeon-rated 
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satisfaction, this outcome was only used in this study as an objective outcome 
measure to compare to the patient-based main outcome variables. The lack of 
association between this objective measure of outcome and the predictors of 
the patient-based outcomes highlights the subjective nature of these 
outcomes, and the importance of psychosocial factors. It also addresses the 
concern that the differences seen in the patient-based outcomes were due to 
differences in objective outcomes (such as fracture non-union). 
 
The smaller sample size in the analysis of fracture union decreases the power 
of that analysis to find significant predictors, but the lack of any significant 
association on univariate analysis indicates that no strong predictor would 
have been found, even with a larger sample size. 
 
4.4.4 Generalisability 
 
By restricting the inclusion criteria to certain fractures and to motor vehicle 
trauma, the influence of the type of injury on any outcome has been 
controlled. However, narrowing the inclusion criteria affects generalisability, 
and it may be that the associations shown in this study are not applicable to 
other injuries, for example, head injuries or workplace (industrial) injuries. The 
similarity of the findings to those found in Chapter Three, which included a 
broad range of injuries, indicates that these results may be generalisable to 
populations with other injuries. 
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Similarly, although the results may not be valid for patients with longer follow-
up, the similarity with the findings in Chapter Three would indicate that the 
results might not be time-sensitive. 
 
Extrapolation of the results of this study outside the state of New South Wales 
should take into account the jurisdictional differences in compensation and 
insurance systems. 
 
4.4.5 Implications of the results 
 
Regarding the effect of claiming compensation on trauma outcomes, while this 
study did not show a significant association, it is likely that aspects of the 
process are still significant. Significant confounding was noted between lawyer 
use and claiming compensation, and although it appeared that each variable 
had an independent effect on several of the outcomes, the sample size may 
not have been large enough to find a significant independent effect of claiming 
compensation, which was found in the study reported in Chapter Three. 
 
The consistent association between the use of a lawyer and poor outcome 
implies that some aspect of the legal involvement may be causing increased 
symptom reporting in patients, regardless of whether or not they pursued 
compensation. Although the association may be due to confounding from 
factors such as injury severity and presence of complications, the most 
objective measures of these factors (the number of fractures, and the 
presence of fracture non-union at six months) did not support this. In fact, 
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there was a trend towards an association between lawyer use and fracture 
union, rather than non-union. 
 
The possible mechanisms of this association have been discussed in Chapter 
Three, and include: the direction of patients by lawyers, regarding symptom 
reporting, the need to repeatedly report and consider their symptoms (for 
medical reports), and a higher likelihood of involvement in an adversarial 
environment. 
 
The negative association between blaming others (compared to blaming 
oneself) and patient-ratings of satisfaction and recovery demonstrate the 
importance of such psychological factors in these outcomes, and that, while 
blame may not influence measures of general health (PCS and MCS), it may 
be important to the patients’ well being. The association between blame and 
outcome after injury has been reported previously and the mechanism is likely 
to be related to the psychology of victimisation, retribution, and coping 
mechanisms.72 110 295-297 The association, however, is also related to 
compensation, particularly in the fault-based, third party system, and 
confounding between these two variables is likely to explain why blame 
became a less significant predictor on multivariate analysis for most 
outcomes. 
 
The difference between patient satisfaction and general health (although both 
were strongly associated) implies that studies relying on measures of general 
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health after trauma may be too narrowly focussed if their aim is to measure 
patient wellbeing. 
 
4.4.6 Significance to future research 
 
Use of a lawyer, pursuit of a claim, and blame were all strongly associated 
with aspects of health after fracture, but due to confounding between these 
variables, the true effect of each was difficult to determine, as each one of the 
variables was significantly associated with at least one outcome, depending 
on the analysis performed. Future research should aim to distinguish between 
these variables by having a larger sample size. 
 
Although the use of a lawyer was associated with poor outcome, this study 
provides no information regarding what aspect of the legal involvement may 
be responsible for this effect. For example, legal involvement may have 
increased the time involved in the claim process, symptoms may have 
changed after legal contact, and differing degrees of legal involvement may 
also influence the effect of this variable. Also, other aspects of the claim 
process should be considered in order to further define which aspects of the 
claim process best predict outcome. These other factors include the (financial) 
size of the claim and settlement, the timing of settlement, differences between 
insurance companies (e.g., liability acceptance policies, and claim processing 
procedures), and the degree of dispute or conflict present in the process. 
Other social factors, such as marital status, should also be considered.  
Future, larger studies may be able to include these other variables. 
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The association between blame and some of the outcomes indicates the 
importance of this psychological factor, and future research may need to 
include other psychological factors in trauma outcomes. Furthermore, the 
importance of patient satisfaction should be explored further, as this or similar 
factors may be important to patients after traumatic injuries. In particular, the 
relative importance of such factors and measures of general health could be 
explored. 
 
In this study, different predictors were noted for patient-based reporting of 
satisfaction and recovery compared to surgeon-based reporting. Also, 
surgeons rated the results more positively than patients. While this difference 
was not explored as it lies outside the scope of this thesis, it may be useful to 
explore this difference further in future research. 
 
Road trauma is a significant cause of the burden of disease, particularly in the 
developed world and particularly in young people. The role of factors that 
strongly predict poor outcome after road trauma should be studied further so 
that the morbidity associated with these injuries can be reduced.  
 
4.4.7 Significance of work 
 
This study provides useful information regarding predictors of health after road 
trauma. It implicates factors associated with blame and the compensation 
process in the poor outcomes often seen after these injuries, and reinforces 
other research in highlighting the importance of these factors.  
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The findings indicate that consideration should be given to compensation-
related factors when assessing the outcome after road trauma. They also 
provide information that may lead to correcting factors within the 
compensation process that may lead to poor outcomes in this population. 
These factors may include the role of fault in determining compensation, and 
the adversarial nature of the compensation process. 
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4.5 Conclusion 
 
In patients sustaining a major fracture in a motor vehicle accident, pursuit of 
compensation, per se, was not associated with poor general health after six 
months, whereas the use of a lawyer was a strong negative predictor of health 
for the same group. However, separation of these two variables may explain 
the association between compensation and poor outcome reported in other 
studies, as these two variables are highly correlated. 
 
The study hypothesis, that general health would be significantly poorer in 
patients pursuing compensation is rejected. 
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CHAPTER FIVE. SUMMARY AND CONCLUSIONS 
 
5.1 A comparison of the three main studies 
 
The systematic review reported in Chapter Two provided a detailed summary 
of published studies pertaining to the effect of compensation status on 
outcome after surgery. This is related to outcome after injury, as the patients 
in these studies were undergoing surgery for injury. Apart from including a 
mixture of compensation types and surgical conditions, the review also 
highlighted problems with the previous studies in that the definition of injury 
was not clear. Outcomes also varied between studies, and these differences 
produced difficulties in providing summary estimates for the studies as a 
whole. These same difficulties exist when attempting to compare the 
systematic review (Chapter Two) to the two other studies included in this 
thesis (Chapters Three and Four). Indeed, the methodological issues noted in 
the studies included in the systematic review, as well as in the studies 
discussed in the literature review in Chapter One, formed the basis for the 
design of the studies in Chapters Three and Four. 
 
With these limitations in mind, there are still similarities in the findings of the 
three main studies in this thesis. The main similarity is the consistent finding 
that factors related to the compensation process, in particular claim pursuit 
and lawyer involvement, are associated with poor outcome after injury, 
whether it be measured after treatment for the injury, short term, or long term, 
and regardless of the type of outcome measured. 
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Another consistent finding was that there was no evidence that the type of 
claim influenced the effect. Analysis of this variable was restricted to the sub 
group of claimants, therefore reducing the sample size, but both of the 
surveys included significant proportions of workers compensation and third 
party patients, so that any difference, if present, should have been detected. 
These results indicate that the claim process contributes to poor outcomes 
independent of type of compensation system. 
 
In both studies, the PCS was associated with a measure of injury severity, 
whereas the MCS was not. This association with PCS is expected, but the 
lack of association between injury severity and MCS, as well as the other non-
physical outcomes (PTSD and patient satisfaction) is of interest. Most of the 
effort in treating trauma patients is directed toward restoration of physical 
function. The assumption when restoring function is that improvements in 
physical function will cause improvements in mental well-being. While this 
may be the case, it appears that there are stronger predictors of mental health 
that are not affected by physical factors. 
 
Female gender, use of a lawyer, and lower education levels were predictive of 
neck pain and back pain in both studies. Consistency between these two 
studies, along with support from previous studies, strengthens the findings. 
Whether lower education level and female gender influence reporting directly, 
or whether confounding exists (due, for example, to differences in work 
conditions) cannot be determined from this study, although both studies 
allowed for many possible confounders. 
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Similarly, patients with neck pain or back pain may be more likely to use a 
lawyer. However, complaints of neck or back pain were not associated with 
any of the indicators of injury severity, and use of a lawyer was highly 
associated with claim pursuit. Further, the possibility that patients with greater 
injuries were more likely to pursue claims is also not supported, as (in the 
Major Trauma Outcome Study) claim entitlement was a stronger predictor of 
general health than claim pursuit, indicating that the effect on outcome is not 
influenced by any factors related to the conscious decision to pursue a claim.  
 
It is also of interest to note that none of the patients in the studies were 
selected on the basis of having a neck or back injury, and there is evidence 
that those who complain of neck and back pain after an accident are more 
likely to complain of other, more systemic complaints.159 465 The association 
between legal involvement and neck and back symptoms may, therefore, be 
associated with increased symptom reporting in general, rather than physical 
injury to the spine. This may also explain the association between legal 
involvement and the other patient-based outcomes. The possible explanations 
for the association between increased symptom reporting and legal 
involvement include: encouraging the reporting of symptoms to maximise 
settlements, the need to repeatedly report symptoms for medicolegal reports 
and consultations, and increased and extended exposure to an adversarial 
environment. It is also likely that the increased symptom reporting in these 
patients is not consciously controlled and may represent somatisation: the 
presentation of physical symptoms (in the form of common and definable 
conditions, such as whiplash) to legitimise or express psychological stress or 
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discomfort. Put in other words, we may be seeing the expression of an 
unpleasant experience (the compensation process) as pain (which is, in any 
case, defined as an unpleasant experience). The form that the symptoms take 
may be influenced by such factors as social acceptability, symptom 
expectation, or suggestions from doctors or lawyers. 
 
The differences between the two clinical studies provide more information 
regarding the role of compensation-related factors in determining outcome 
after injury. In particular, the main difference between the two studies was that 
claim pursuit was associated with many of the outcomes in the Major Trauma 
Outcome Study, whereas the use of a lawyer was more strongly associated 
with the same outcomes in the Motor Vehicle Accident Outcome Study. 
Dissection of these differences shows that the associations with PCS were 
similar, where there was an independent association with claim pursuit and 
use of a lawyer, but that the association with use of a lawyer was stronger. In 
the second study, claim pursuit did not reach statistical significance but the 
effect was similar and may have reached significance with a similar sample 
size. The main differences between the studies was in the predictors of MCS, 
where the Major Trauma Outcome Study found an association with claim 
settlement, and the Motor Vehicle Accident Outcome Study found an 
association with use of a lawyer, claim pursuit not being significant. This can 
be explained by the difference in the variables used, as the former study 
divided claim pursuit into those that had settled, and those that had not. While 
this was not practical in the latter study, as the follow-up period was too short 
to allow settlement, it indicates, as suggested before, that the claim process 
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may be the main predictor of the poor outcome, not whether or not a claim 
was made. A settled claim is less likely to be a disputed claim and may also 
be associated with less legal involvement. It is possible that legal involvement 
and having an unsettled claim are measuring the same thing: prolonged 
involvement with a stressful, adversarial dispute. The fact that these variables 
(an unsettled claim and legal involvement) have stronger effects on measures 
of pain and mental health, than on physical health, supports the hypothesis 
that these factors act at a psychological level. 
 
Other differences between the two studies may explain the differences in 
significant predictors found, particularly the confounding between the use of a 
lawyer and involvement in the claims process. The Major Trauma Outcome 
Study had much longer follow-up, and therefore the patients were more likely 
to have already been involved in the claims process, whereas those in the 
second study would have only had limited involvement in the claims process. 
As legal involvement was a much stronger predictor than claim pursuit in the 
second study, it may be that legal involvement is a significant factor leading to 
poor outcome, and may have led to the poor outcome seen with claim pursuit 
in the Major Trauma Outcome Study. This can be explained if the involvement 
of a lawyer increases the likelihood of becoming involved in the claims 
process, or having a longer or a more adversarial involvement. 
 
Although there is confounding between the use of a lawyer and involvement in 
the claims process, at least for some major outcomes, both variables have an 
independent effect. The third variable that confounded with these was blame. 
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In both studies, blame was significant for all outcomes on univariate analysis 
but was discarded from the models on multivariate analysis. Blame was a 
strong predictor of patient-rated satisfaction and recovery in the Motor Vehicle 
Accident Outcome Study, and was a significant predictor of PTSD in the Major 
Trauma Outcome Study. However, in all other analyses, it was not significant 
due to confounding from claim pursuit and use of a lawyer. Although patients 
who blame others may be more likely to pursue claims and use lawyers, the 
effect of these latter two factors appears to be much stronger for the major 
outcomes measured. 
 
There are two other differences between the two main studies that deserve 
comment. The presence of chronic illnesses was a significant predictor of 
most outcomes in the first study, but not significant in the other. This is likely 
to be due to the difference in follow-up time between the two studies. The 
Major Trauma Outcome Study had much longer follow-up and the effect of 
chronic illnesses would be expected to become more significant with time. 
Also, the Major Trauma Outcome Study had a higher mean age (47 versus 38 
years), so that chronic illnesses were more common, and were therefore more 
likely to reach significance for any association. 
 
Current employment was a significant predictor in the first study but not in the 
second. Again, this is likely to be due to the difference in follow-up times, as 
most of the patients in the second study were likely to be still in employment, 
although possibly on sick leave. 
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When comparing the two main clinical studies, apart from differences that may 
be due to differences in methodology, the findings were similar in that 
involvement in the claims process, whether through legal involvement, claim 
pursuit, or ongoing settlement processes, was a strong and significant 
predictor of all major outcomes, and, although there was confounding 
between the compensation-related factors, in many cases these factors had 
an effect that was independent of the others. 
 
The presence of an independent effect for the claim-related variables in some 
of the final models is evidence against collinearity, but in models that 
contained only one compensation-related variable, the level of confounding  
raises issues of collinearity between these variables. Collinearity was not 
thought to be present, however, as the variance inflation factors for all 
variables in all models were less than 2.5, considerably lower than 10 which is 
considered evidence of collinearity. The differences between the 
compensation-related variables in the studies are shown in Appendix 16. 
 
5.2 Summary 
 
Three separate studies were performed to explore the role of compensation in 
determining outcomes after injury. In each study, the systematic review, the 
retrospective study of major trauma patients, and the prospective study of 
patients with fractures resulting from motor vehicle accidents, consistent and 
strong associations were shown between compensation-related factors and 
poor outcomes such as general health, pain, PTSD, and surgery-specific 
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scores. The possible mechanisms for these associations include: the 
expression of psychological stresses incurred as part of the compensation 
process as symptoms (such as pain and loss of function), increased exposure 
to lawyers and doctors who may reinforce or guide symptom reporting, or 
other psychological mechanisms, perhaps relating to blame. Alternatively, the 
effect may not be true, it may be due to confounding from other factors not 
measured in these studies, or due to sampling biases within the studies. 
However, the consistency and strength of the findings, as well as the 
allowance for multiple possible confounders, minimises this possibility. 
 
The findings of these studies add to the body of knowledge regarding the role 
of compensation in influencing outcomes after injury. The findings represent 
new knowledge as they were the result of well-controlled studies, they used 
validated general health outcomes, and they explored aspects of the 
compensation process in more detail than previous studies. 
 
Modifications of current compensation systems could be made, based on 
finding from this research. Possible changes to the claims process based on 
this research would include: the limitation of legal involvement (both in the 
form of lawyer presence, and use of the courts); limiting or removing 
compensation for specific conditions such as non-specific neck pain; 
shortening the time to settlement; and removing areas of contention by having 
more rigid guidelines and limiting the ability to challenge decisions. 
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Further research in this area should be directed at the mechanisms by which 
the association may be mediated. For example, any modifications made to the 
claims process should be studied to monitor their effect on patient outcomes. 
 
This research also highlights the importance of psychological factors in 
determining outcome after injury and it is hoped that this study will increase 
the awareness of these issues in trauma patients. Further research exploring 
the psychological aspects of the compensation process may be helpful in 
predicting outcomes in injured patients. Also, more attention to psychological 
well being after injury may allow the identification of patients at risk of poor 
outcomes, and this may allow earlier and more effective interventions. 
 
Improving the education of injured patients regarding aspects of the claims 
process may also improve outcomes, by adjusting expectations and 
minimising the stress associated with dealing with an unfamiliar and complex 
system. Apart from health care workers, this research is also applicable to any 
individuals involved in the administration of compensation systems, and the 
insurance industry. Increasing the awareness of potential problems 
associated with the claims process among those involved with managing 
injured patients may also lead to better patient (and claim) management. 
 
5.3 Conclusion 
 
This research indicates that aspects of the compensation and legal systems 
may be harmful to injured people, and further elucidation of these aspects 
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may result in systems that do not add to the harm already present from the 
injury, while still managing them fairly and appropriately. 
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 Appendix 2. Coding of explanatory and outcome variables in the 
Major Trauma Outcome Study. 
 
 
 
Measurement units and categories for outcome variables in the MTOS. 
Outcome variable Units / categories 
Physical component summary of SF-36 Score from 0 – 100 (to 1 DP) 
Mental component summary of SF-36 Score from 0 – 100 (to 1 DP) 
Back pain Integer from 2 - 11 
Neck pain Integer from 2 - 11 
Patient satisfaction Very satisfied 
 Somewhat satisfied 
 Somewhat dissatisfied 
 Very dissatisfied 
Post-traumatic stress disorder (Scale) Integer from 17 – 85 
Post-traumatic stress disorder (dichotomous) No (score less than 44) 
 Yes (score 44 or higher) 
 
DP = decimal place 
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Units and categories of explanatory variables for the MTOS. 
Exposure variable Code  Units / categories 
General factors 
  
   Age at follow up AGE Years 
   Gender SEX Male 
  Female 
   Time since injury TIME Months (12 – 72) 
   Past medical history PASTILL No. chronic diseases = 0 
  No. chronic diseases = 1 
  No. chronic diseases = 2 
  No. chronic diseases = 3+ 
Injury severity factors 
  
   ISS (Injury Severity Score) ISS Integers from 16 - 75 
   Head injury HEADINJ No: AIS (head) of 0, 1 or 2 
  Yes: AIS (head) of 3, 4 or 5 
   Mechanism MVA No (any other mechanism) 
  Yes 
   Length of stay in ICU ICUDAYS Days 
   ICU admission ICUCAT No 
 
 Yes 
Socioeconomic factors 
  
   Education (highest level) EDUCATE Primary school 
  Secondary school 
  Certificate or diploma 
  Degree 
   Income (annual household) INCOME $0 – 30,000 
  $30,001 – 50,000 
  $50,001 – 75,000 
  Over $75,000 
   Occupational prestige PRESTIGE Prestige scale 1.0 – 9.0 
   Employed at injury EMPLPRIOR Yes 
  No 
   Employed at follow-up EMPLNOW Yes 
  No 
Claim-related factors 
  
   Claim made, settlement CLAIM No claim made 
     Claim made, not settled 
  Claim made, settled 
   Compensation system CLAIMTYPE Workers compensation 
  Third party 
  Both 
   Lawyer involvement LAWYER No 
  Yes 
   Blame FAULTOWN Self 
  Someone else 
  Don’t know 
   Time to settlement TTOSETTLE Months 
   Time since settlement TSNCESETTL Months 
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 Appendix 3. Final model for the multivariate analysis using PTSD 
as a dichotomous outcome in the MTOS. 
 
Variable Odds 
ratio 95% CI Wald chi
2
 (df) P value 
Age (years)     
   1st quintile (19 – 28) 3.82 1.36 – 10.78 6.42 (1) 0.011 
   2nd quintile (29 – 41) 6.57 2.46 – 17.59 14.06 (1) 0.0002 
   3rd quintile (42 – 51) 3.21 1.25 – 8.26 5.88 (1) 0.015 
   4th quintile (52 – 66) 1.71 0.71 – 4.14 1.42 (1) 0.23 
   5th quintile (67 – 91) 1.00*    
   (overall association)   15.79 (4) 0.0033 
Chronic illness     
   None 1.00*    
   1 1.99 0.98 – 4.01 3.65 (1) 0.056 
   2 4.77 2.13 – 10.71 14.37 (1) 0.0002 
   3 or more 3.62 1.28 – 10.26 5.86 (1) 0.015 
   (overall association)   15.04 (3) 0.0018 
Current employment 4.09 2.22 – 7.53 20.37 (1) <0.0001 
Use of a lawyer 3.51 1.60 – 7.73 10.63 (1) 0.0011 
Claim      
     No claim made 1.00*    
     Claim settled  1.04 0.44 – 2.45 0.0087 (1) 0.93 
     Claim not settled 2.79 1.06 – 7.37 4.29 (1) 0.038 
     (overall)   6.58 (2) 0.037 
Blame for injury     
     Blame self 1.00*    
     Don’t know 2.32 1.02 – 5.26 4.03 (1) 0.045 
     Blame others 2.33 1.14 – 4.76 5.34 (1) 0.021 
     (overall)   5.89 (3) 0.053 
* referent group 
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Appendix 4. Significance of claim eligibility (CLAIMENT) when 
substituted for claim pursuit (CLAIMMADE) in the multivariate 
analyses of the MTOS. 
 
 
Comparison of entitlement to claim (CLAIMENT) and pursuit of claim 
(CLAIMMADE) when replacing claim in the final model for PCS. 
Variable used Parameter 
estimate 
Standard 
error 
T value P value Adjusted R
2
 
for model 
CLAIMENT -5.03 1.65 -3.04 0.0027 0.404 
CLAIMMADE -4.44 1.55 -2.86 0.0045 0.336 
 
 
 
Comparison of entitlement to claim (CLAIMENT) and pursuit of claim 
(CLAIMMADE) when replacing claim in the final model for MCS. 
Variable used Parameter 
estimate 
Standard 
error 
T value P value Adjusted R
2
 
for model 
CLAIMENT -3.59 2.30 -1.56 0.12 0.252 
CLAIMMADE -3.05 1.97 -1.55 0.12 0.203 
 
 
 
Comparison of estimates of effect for CLAIMENT and CLAIMMADE in 
the final model using neck pain as the outcome variable. 
Variable used Parameter 
estimate 
Standard 
error 
T value P value Adjusted R
2
 
for model 
CLAIMENT 0.54 0.45 1.21 0.34 0.197 
CLAIMMADE 0.35 0.37 0.96 0.34 0.193 
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Comparison of estimates of effect for CLAIMENT and CLAIMMADE in 
the final model using back pain as the outcome variable. 
Variable used Parameter 
estimate 
Standard 
error 
T value P value Adjusted R
2
 
for model 
CLAIMENT 1.30 0.48 2.68 0.008 0.204 
CLAIMMADE 0.66 0.41 1.61 0.11 0.155 
 
 
  
Comparison of estimates of effect for CLAIMENT and CLAIMMADE in 
final model for patient satisfaction. 
Variable 
used n Odds ratio 95% CI Wald chi
2
 P value 
CLAIMENT 178 2.63 1.14 – 6.08 5.16 0.023 
CLAIMMADE 352 3.43 2.05 – 5.73 22.1 <0.0001 
 
 
 
Comparison of estimates of effect for CLAIMENT and CLAIMMADE in 
final model for PTSD as a continuous variable. 
Variable 
used 
Parameter 
estimate 
Standard 
error 
T value P value Adjusted R
2
 
for model 
CLAIMENT 3.86 2.96 1.30 0.20 0.423 
CLAIMMADE 3.62 2.47 1.47 0.14 0.379 
 
 
 
Comparison of estimates of effect for CLAIMENT and CLAIMMADE in 
final model for PTSD as a dichotomous variable. 
Variable 
used n Odds ratio 95% CI Wald chi
2
 P value 
CLAIMENT 177 1.24 0.38 – 4.11 0.13 0.72 
CLAIMMADE 350 1.44 0.65 – 3.20 0.80 0.37 
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Appendix 5. Associations between the compensation-related 
variables in Chapters 3 and 4. 
 
Association between compensation status and use of a lawyer in the Major 
Trauma Outcome Study (Chapter 3). 
 Lawyer used 
Claim pursued Yes No 
Yes 116 35 
No 12 189 
 
 
Association between compensation status and blame in the Major Trauma 
Outcome Study (Chapter 3). 
 Blame 
Claim pursued Others Self 
Yes 91 12 
No 22 117 
 
 
Association between blame and use of a lawyer in the Major Trauma 
Outcome Study (Chapter 3). 
 Blame 
Lawyer used Others Self 
Yes 73 10 
No 39 119 
 
 
Association between compensation status and use of a lawyer in the Motor 
Vehicle Accident Outcome Study (Chapter 4). 
 Lawyer used 
Claim pursued Yes No 
Yes 83 40 
No 13 83 
 
 
    387
Association between compensation status and blame in the Motor Vehicle 
Accident Outcome Study (Chapter 4). 
 Blame 
Claim pursued Others Self 
Yes 94 18 
No 17 61 
 
 
Association between blame and use of a lawyer in the Motor Vehicle Accident 
Outcome Study (Chapter 4). 
 Blame 
Lawyer used Others Self 
Yes 80 6 
No 28 71 
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Appendix 6: Table 3.22. A summary of previous studies that have analysed predictors of outcome after major trauma. 
Study Inclusion 
criteria 
n Time to 
follow 
up 
Follow-
up 
Mean 
age 
Mean 
ISS 
% 
male 
Compen-
sation 
measured 
SE factors 
measured 
Outcome Significant predictors 
MacKenzie 
et al, 1988395 
All trauma 
admissions 
479 1 y 80% 25 NS 78 No Yes PDS, NLTCS ISS, education, income, social 
support 
Glancy et al, 
1992392 
All trauma 
admissions 
441 6 m 42% 33 9 NS Yes Yes Return to 
function 
Age, ISS, litigation, income 
replacement, education 
Ott et al, 
1996432 
Severe 
trauma 
73 1-13 y 90% 35 NS 73 No No ALOS Age, injury severity, time since 
injury, head injury, extremity 
injury 
Vazquez et 
al, 1996396 
ICU 
admission 
351 2 y 95% 31 24 80 No No QOL Age, ISS 
Anke et al, 
1997394 
ISS>15 69 3 y 84% 33 25 70 No Yes Cognitive and 
physical 
impairment 
Age, ISS, job status 
Braithwaite 
et al, 1998429 
ISS>15 158 5 y 75% 37 27 NS No No Bull disability 
score 
Extremity injury (no other 
variables analysed) 
Holbrook et 
al, 1999430 
Admission>
24 hours 
780 18 m 74% 36 13 70 No Yes QWB Age, days in ICU, education 
Dimopoulou 
et al, 2004397 
ICU 
admission 
87 1 y 74% 31 22 85 No No NHP ISS, head injury 
Meerding et 
al, 2004399 
Accidental 
injury 
2702 9 m 39% 25-
44 
N/A 55 No Yes EQ-5D Age, sex, LOS, ISS, education 
Vles et al, 
2005398 
ISS>15 166 1-6 y 85% 33 23 81 No No EQ-5D Sex, ISS 
MTOS, 2005 ISS>15 351 1-6 y 61% 48 24 72 Yes Yes SF-36 See tables for PCS and MCS 
multivariate analysis 
SE = Socioeconomic, NS = not stated, PDS = Post-census Disability Survey, NLTCS = National Long-term Care Survey,  
ALOS = Aachen Longtime Outcome Score, QOL = Quality of Life, QWB = Quality of Well-Being Scale, NHP = Nottingham Health 
Profile, EQ-5D = EuroQOL, 5 dimension measure of general health, MTOS = Major Trauma Outcome Study, m = month, y = year, 
> = greater than. 
 
